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Instructor's. Manual

For Object ive-lype ('heck Flights

IN ]' .,I I)I I, I' it -j tIi "I i(INZ V I

I i I)h t lit . u r I c I iP jir 2 'i' 11. ia i i ' y seA.ikle 1 %%s 1 r I t L r I it 1 .e x-11 I ' l it I Y

Ia~i~ trii l 1 I IA. St:IV'r') ;,LriuI B)I ' 2 (D) Slageijf . Ill

eXJ.rizii~t .*i ~r uliwjiat?' iipalii-f lntr in s :t part - Id ht- Nanx C

Ž(x '! \xierr'Tjiefr\~x. liiiký a -, if M i ririiu 1 diff ~i I;L-, iMlii1 fit-

fluri~', rzeih IlII-. ; 1i'ii1)f!Ie ii! (bie if n I ie tf like frj L.cs

nhs ri 11)'. Y. \ it rlia~ Ila% u hi-t I hat I h 11f wl.ji. iIJ .~n .1i "11 I'i c

J ! 1 I fI.I) Ii IIe Ii i * Ier-tfile - Ir ' I III 'I I I I~ :-. Iit i t r jii1 1 14 'i I n If Yx .n

% %l je I 'd ! ). I I -lI¶' i ij . 1'h i 'l ti x l i 1 , i i i J i e je_ Ii' 1 1 1 1 a ; I I f , I lI I i eI I v a I I

Sttlit Iflilt It % Ii fx ~ Iii i.jih p-I lild'. l

jIll iamn, Itvas,.f]-ý t'hij hl. fire-en! I I I A gr ueitj %. tnnIn

[,if to lie iiMadetviimil ve 0 41 %%ie ti e I3 i it wi ieiti l

The eVidenfce fi'e em mnev ii fls rtst'Sarrc viv y Ii aitt 'ee ~1t s 14 1 lit

facrt thlat anl amilpI('rvtd gruelfilg Sy'Sttlzn Will elt'3'enuI1 ufel)InIIr I~-



1 Si~tli 1 -i z1i; .v altt, I ' ! 'i\, ? ;I I ,' I.-Il ,.-IIi\ .It '-,Ir,.

A. I1 ' t -- i1im l;t ". a-tll iU I ' ]'iau; 'I 'll.

"2. I ItI- '. I IIi -I t "n' L 'ilI L!4" ,,III n'II I I ' I . l ,k t 'I ;tt i' ,1n -I I,,-I Iiu'.,

x t ls t..!.. liiX . i

•',,):', i ,l'' . !- i *';jtri!ii ; •r t ul~~i- " -ILnrn y..

*1II ;s-i- :'''I ] ,ljn- " a ,'ri.UI ''i :'.1 li,,,un,'Lt i "d '.i,,ttal"

i .:...u: h I ,i s,,I--'l, -4 p.

\'u, r2!tii. Ll ,. -,- i,:,, -t; ,,-ll,,r •';t' o i •-;rk , lj ,,i,- t ,'r .. 'u:!uu

t t ,--I n-,,t "I " l' iM •ii I '' i' Li t I. , I ' -

I'ht. rt'L'r(.Jl,,'-%,sit,, h lm,. jzwn :-t a , che 1"k fIhht f.ar: -,it" va, .... '.

IL P'Lr dn 3 t I'; V I m d 1i it '1 -Xu betL ~ V I ban I hI IcL raI

P I I I

and ndt'~tad~n~ n i Ii~ hih te chck int% IM' hedi idual

lim :r"wtit.ls, e.',f tii. a•,,, :,-'•.- I''(~r - t iu •,-t,'i *-v'ui*•It ?,,r .I-,-,

'In ':it i'm.- ' ',i' i i.=- ,,,.,n ,i,'-l ,-il.W ,l .',: I!"' I'-' -'" . . .t I i.

" Bin|i urtan. l I .n-':I x iof "him . . ia. . ch ckl, 'li g t. o m -e.

the. gzr.'ading !-%,!-I hII -.a d .- in if k hi betlter I han th.L ;j('tira %'.2

aind und r_-.ta•nding. %%,:1lh m•,hic'h the c-hec'k pi],l,, ti=,, Ithe firm.

T h - r .n ;=rh-,"% I, lt, i I ,p ,,rkm .! - .a l ,.,. ,,. AI.',,,I ", ,



Ge'neral Instructions

I II'Beiflme camiii jit't- t'f amiiiii;.r with it he fiorm. A 1 r-jugIw:

v It.-O . -%'ll !- jplan ;elirw a EI A : l ii' *w w li:tl ti' !--k !' K i In lit.

?h~c I'rren 'b-. Iiiilcv W1.1 ;eLirIv it. dii? asi

2- Doc not rvit oin %t'cur mnuitmr' .t'. . .,i,' - ig l

h1 ~ . %il l.I11. Ii ;iIe\'f lfi'te-uIrl t u !E

2.1 ii not niahe fo1;ane ur I he -.1uden I. I -w i-n.,-r

At!:; r'Iifit .-IV lii~ i' m\Ir I' I'I;? I> -2
1

.ht 3.3

116 raide exact It %k hat I iNalledl liar in t he Norm. ( rur -

1. 1 * 1 Ila l i I- i

Dolhn't let the %tudent*-. perforniance In a p~articula r
item influencie the moark y 'mu --i'.e him iin amuther. '[hti-ru is2

%to1 'I-k ri's' i IirndriiiY f's. niii -4 uti U-.:,I3jt a'1;ftlt II I:

ii.'tii.rr 'iitsat~ iirg ' spuc'tat-!aiar [e-alut L'S 41t 111 011r' %%I
;are' jilrgji;L'. Titi- Ir-ridtirhiy van tii ¼I1 a chvck Iibi'1. I,, .'

%%;v.r Iicr t:instanrl It kt't'; ilmind riilthat Ifiv t'.l;rks \-,d; L!II'

-.-'aate'iteeil.

6t. Slake an entry for etery item in the forrm.
ri I' .rmat i' t is essvntial in tierci-r tit e'valItiaIti s Ita uef.tIt le-tft 'e:-

alict' Jan uie~ri. atiel tI' aI'I"W dil tazIt'd stal It Wis? zalL1 anlSts.

7. Mtark all place-. where the maneuver i-. interrupted or
incomplete. Whutneve'r a rnane'vv'i- I~s ilk'eUUi't e'. the chueck
piluit nusts iiticalk'e the Jinilit at which the lmaneu~e, was ill-

te-rruptrd. In addeit ion. he muast itnlirate whet he'r tr not the
intevrrupt:1- Wifll.a CUiUnc 1 I% it $LUdiJLII c'rrr.



Specific Instructions For Trhe A-19

('heck Flight Form

A. IT pes of itefli%.. A\ii atle-muiI;'1 ; 1ki1s 2 l Mrl li.- It' iii %igH

flit- 1r;.Ii'w d %%ha. l iit, 1111i jij.4 llw :ii I i. ll (ISP.1. i

x I' %xt :I\ iP a ijit-t-k iiuark i- ;lkitu-Vl in I l'\ x.ir 2 1 a \NrI cval

PLNEP. opr Improper

INSPECTION

*. -, !4. ib-l It.1 L %.L hi it- II I x hin- .: I q i -t- 11 .1rks-i. 1 lii ;isluli it'll tii
Al.:hit i:ýuŽ. Oii. I-f.. thsl-Ill-'is-h-- :II.. printedi sliffurt-il'! - Th-

fi~ss tr i'liru t . #w lin it' jr JiIII--T M ltI~ C- t e ;il 'i-4 L- iL% l i V, t144 1-1

!i11tluufxt,. light. iInw i...-s &Nt,I'~', zfit , Slir0111'% mi-IIiTsrrn

tir it'lrslim-t qwr's-rls'rrinasii'- andI hia'x-. Iilv. ''''e> s'i,iseiI

CLIMBING I~1 L.
AIRSPEED a s 90 95 lO0 10.5

This tlviii "*f Itit]m i'-. ti.'b Iii aik 11% njia-n avri

liIlt (ill I hll :,t air t fIt-I L p). 'ili %Wýhiil tsr'J" Ilts l Owlt st-ti-

dvlvi! atzn-I mlitas-r i~ila*r u.ie livt Ise- gazii. citite I cfinte. I. ligit
biflt-N. aiLIl hs';e'iVVI lieus ;are sti i. 11u ic-at ('Ii .%rn djfjItgrces

in th.- c mitli~ 'if jtIc-fcsrnane-t.

Th us, the nuts-c fs sr writi zig 11itts it l tSnhe' hill, is Ia rge'Iy
c-imiinateds silCe' aL vurv aci-ura irtous u t is l f the' sti-t
dIt-ntYs purfuarmnance tfLn IFV uailt- by r'vývicting %%hutJr Ifi hr chk



tilt.s hazl~ velire?! p14tI'lc''il. S;;rs iie'iwiclt'llLr''e)Il-,

It. The meaning of -pro'per- and "inmproper.- Ii dll ca,,ts

(.-pt cit~ilil 'it lin l s -11 :ers'eu .11i iitild . lit ada rlw. i rac,- 't awv-t U

i'I bei ic it 1 ie> It- III t \ ee litl as t'.tilcl 1111t l~ 'ift- ~ 1 fitlaictt

ititijx IJ) ! tl iirll L161 etiitjliil-;id III;! tI lie' Itiran1. lilt' wt irtis
j'r';er ;. iti"lldtt' ts . tll :ian h I ll ti 1'tS'--ý f

i'1 ha1k1 -T'-UI Is 11wI' I Iii-li.. Ie Iti Ii,

ct' fu r rlt-2! Tt' ' It ik t 3;i-\ t v I ! - x~ '11 -1u1( 1 : 11 a ! r

''I I ae pe!;ei' m ia:'ir;alt t Y1 I -Ye ! -fll itr ti I Ii -~ll;t~rt il-

jil tit-.

The pt'rform;ainee vno ired h% a gnarl icuilar Item. Swim--
itIa Ii th l k flI'ItI fcI t itit Ihit' t;aI 1 ; jIa-i -i1 .iI;L

I I!, r jb T-. ittv nit ar'-lI: u; at III, - r cl~-C-k_ 114'i111N. ( )iI

l it- t III h-r la;a i.I lit - aor e- it ~ j I f it-It -Ins I IiI tll lIe rh-11 - f'light f' ira11

Jt Wi cit re -fe - i 3* I te i -- 14- IE I %3e I -'e a_ L ~ It ! .4 I I I ~ 11 11t. i

Iýfairly% IttiMV. i m - If Itll. 1% :Il. ma;I',) 1'. LIc glit

ti J s IiIJtXlli iltlU ! d- Ni.a I IIill -fllnt. U it-re-JI 11 uataxajino ti- ia'llj
rvr-f.r Net the iarve'-t error m.Lie during a certain periiod (ir

time. o~r %itilt- aI ceritainl MalilvU I I- s- 1 1han prfe-rliihiit.l .\ii
texa iqllt-- tt tIe If these is IfI1 gi :,j\ 1-11it'lelceW.

1. \;IIljlp - liii 3 ( !atckk-I'. ajut I tull

DISTANCE AT jWieoCir
No- 2 POSITION j . 3

This item, is '4 h thtucicck ;t.i tjN t- bt n' ust it re-fe-rs lit
tho- ;'.t;it inn 4c t h. t'rin :6'a,1v;t ai particuawa lime;: nanllvl. "01,11



CLIMBING I mmm I '

A0ISPEED 1 85 9095 100 10Z

th - 11;ivt. 11 A ll- a \h ! 11iiii 1'-I- t i.1111 !1'ii *~ YA 1 11 I" ]--- %"2 j Iiaz a1ir-i

,]'mi!d ibrioughumu the crilirt' clinik i Ih. lhr Jiiu %%fi ha sh

uI;; !hrn I .. Ž. 1\:.1 '.Ž-j' ).

; I t '1i x .afi -I. I r k *.l- (¼1¶ 11' : -Iia. If: 2'- :411

Xt'rzrit' nt~ -td ! Ik'Ž hi- km! wa:x;, -'I.

t anv h-i r.t hr - F r mid 21 ha -; tk- km JrtI l .:\.'ihr1

In ''ruler I' tioL~ioio I zakai! L I I ~'rulio I' Iii

lr.; sit- -1 1'u lier Ii .Iit o I:k

II fII - I . rot al it !na- 'I'\j tin ,. pii. ::I rr 11 to t aI'* I

2.'vr W t I biV .111-111 i. auir u-~evI I L' %Inircir%

Iat- aft k . on . I ( a' k Io'f I at- it -I r i i del i-

IN u whtt stritient% fault I

2. Af the. tud-tigini-nak i e I WtC 'air tial at that-

;oart-iciilar Ianhiiij!. wfiura :d l oa if Tie ii-m e f -'r tlt-



E:. D etaile'd ev plana tian of ht' form. mia'ii'~in' lii o''
I has tikl s deN.lt'-..ta'a .1' a let~aiia11'aiijldtanalicial ill jlI 'ta' i(I tat
ilt-ills ill lilt- ft'eirai. It %iili Ill. Yti-11 1ij'fa i hit vi'i !41 taka- y idl' 'i,

, -1T h c'ii'-k fi'ri j x aal ~ : ;a' n4 rii d ti I het. roet i

1.Il'rt-F i"vtt aund Tax it in.

halite fri-ni he' tini. t h'-thirck flivight irgin %% ~ith1 lifii
plant.' 1s't!i' ta i tlitc~1H 11ij hw Si1fu Liti X';lu'a'IV 1(1 lak&'imff.

Ih' jI;mp-. shabisu tiw ftte'. '-a! arad Innuarl.d tiahi in'jiwe'r
is ;a;'jeit'd ffir I akciff.

2. lInitijt'al e 1 anal Fia-l.i Departutre'.

Item , .l 1 ithIins ;'agr which a.l'tsit-vant'x l cita

a- N''y'o' Altittlota' .tui"t ;\fter A\rbri.'v. 'This itrum
re'fers Iit thit at tit tath' iaaaaa-aliatu'lv :ult.r tk'it
liae ;ir'' 'Hur at Iilific.. has st1t41 ilul iii laniruui tI-
vIrut'!i' ii - SN.! is bihiatf Wnv r ittcnt he Ali nit'
atlt itue- antd lilh. alttitel,'. 1f1-r si naight antd level-

'.I, ('a1inbiin :\irs~ilvitt Thiiis itu a'iai L-:, t44, h' th'
nIaxlnltrn) aIu'vi~aIiE'II ft'amzn I-p.tu'r a'linliting tie--
>t'I'.'d tart %%'.n t he alt itlici.. cif ]00( t'.'.t andtlluii
;altitude at which. tl. transit ilm to. stra.;ight aall

fl ettijght is Illtiade.

.All itutis 'im this tpave' shoulde )ia, markedal ;s the stua-
dent flit's t hrough IS hanut U vrl Mod h~ I"! No~alwbm. '

is ni'teh'al fur the' aituweg -'ms:



f'i-i~ 121) kbis

~~ ~ ~ 1 2 I''L:tw- *Thi lr L' I.*.Ih

n;;.r-kai- if Ill* I:.l- ~ la ?' 1- I.'u1 :t.%

t . .\r p i I 1.1%Ii I . IWt I h ar, o i i. !:11 e ilfnIu~ hi.\ I~i

d i'.1 fi 'ii ý! ! if rIi- iit' I I )!ifir I I P11"1- 1 1. If t I hr ,.

V- TF 1i11 g i iii f iii 511 : 1 t - ur I Tm- .I 5v.1T011 l-t

:,I .i.e 1'af P~i iit' 11 l3.,t' it. I.LtailiilT'-

if tIi' mid ,l -wiiu ~ q J ifu u'iuto r 3. i.. '. fin dli !i.-!

:i. Kn.1- 'ý ' ! i~o ;1 -uj1 h - h Iar. -1 t 1t a 4 ~ -- t ul-i fl it'- ;

ti pll lcur11. . I 'fl. ,. H i kzI I-V , - '- , -I I I ' ha I Iif .-

Pi.%LI; Ut wh., t li t'1 il f.-ulit ll Il-1 \1 j. -r ii I'l r!1 cii li

wvit fuiut-t ha i ng' Ii t-jev,twult the f. u1-11.



1 1 1 IIV It l e iiM a Ih : ' u . ) I ~~' i .I-J qLr s';1s1

c- Do nol atI tempt 1' :I i;trk ! hl*i.-¶r-! h.- I !rrs

h d-t~iisi Q iclyl:-' -t- ;v: !bsisilIi . - pali;; -I : ~ilt-~

I ~K *~ :~ nl I \i~vjsss. I k II:.- rmaxirlnlw

1, I.1 -a r~i. ' '1 f ;s-11 'oi kJl F: ,a\ j: .1 ' i

ii Ilis' ix; Ai- WA CAa ;LM 7h1s khin 1P.

A i'rrt~ .;snls r ' a" p d s r-' ! h o vis. Ishu vo i. At.

iii'I sI~rS sll 0s-i w. ''l1 1v.r

- .i;-jss,' andi thits i. 1-1 -i' !h u . A s \s . '

S r'i~i jIrisviile's fs'r t 'isIrislý-. A\;ir -: All s .si!i

t i I y :,in W b. " m w st H i i ''ci- u rs A i this k . k w- -

varlyaiI e lliiilh



I. it Itj Ili I i t I -I-.t-1 1

Efut11Tl I-ryiui 'itE ag ien.t-;it'riii

(~l~rI.,ftri~t- in Norma It 4u-i iiil *t~ ni titiii

it, S1o'im Fl-ight . aind at tr~ai-it-itin kaiuk fto No~rriail ( 'ru-'

BR YU ~l' It- 111.1k the maxi:mum dr% jailion ill .- ti i't! -

For OWr~.i ro !h. i-xj'nirmidiiti iy'ott. all -.ikjdlilit

"iall I... givrit1 liar 't ll.- ic 0(iit!i nag Ilit-i h brie' w- iti to.!]1

inl or tt fbi:urni. The- fimrirth ýt;tll nuit% lit- ;m% stall thc
-i tidifit is ruslii n-i lu fail- hii t i The* flume if Thias

ýtafl Thusi toe t ltn ti-) iIhi- -Ja;ite at 1 he to-jo maurkei

9. Sp.ins..

it. NC.t, thbait inl vcul 1 tiorn) %jt h ti,- i-f -: it-k inl t he spin.
t wat IlxN M'XIS i ran markied for I h -sam.' oeri'nna.
j ri-vjqij lu- tht. .zelint u-es siltnoin- A In ans nyirk

Shi-I hi-i slicik %taN (till I-ac-k air rait . ailI whiit her
rero-vir yw%-,. pi-siti'v all o'r .sitaait. even if the 0 Ulses

a ilerniun' jIinx isý markied ;t-noII

NdY I Mv~ Im -inl %%il! n lrh;A In .I]-. AilI1-o.it0h -Tart'

~-pril Ovaib-l f"o, t w., aI f.i$

Ill. Ifigh AIt iti~di' Erinirg-tititts.

a_ ( liihinj Air'i-pe--I- 3la.rk t h' I1lJI~il1'L:TU (IA4.h-it'ill



a! -A)~ I* i.~3 ~n I x.b Ii zic -n! I Ill 11 11i11 !ih .1 '. ;1 l

from the time the %tugent Ibrgin% toi Io!r iltitude
untill hu~ begins the' trariti''nu at ';' fimt-!.

I.Altitude' ( 'nutrid, in: t;(Il 'l "imi 1;m 'j-14rk

piat tern.

t.Airs;n'edu C oviti-rm- I~l-trk Ot-u zmcxinunir n li i

thbroughout t ht' mat'1t-rit.

Ii 1:2 Flaps if I m mrgt Flag: Fivijig ;iaw aLii
thbrough this it tin If I him I vl' mm Flag: s lit1'! flyin

ei11re, In this ca-''. 9;- itemi :' 11im1. ;tLjIilCti~ile.

mati~ih andi Final i .nein 111't 1l 'tn' Fievul.

The' comemnnts uniiidr T' much a iid 4I m 1..iid iln- jmjm apy

here. Whe'reas no ait te'rnjt ý-hm *u li bum rijamIt iti g!rte the'
lnding as it en-clir'.. it s-hinll mI,,- vnide ;j~ --l a'

jpissihle after it Ls. iatte.

I:'.- Tht. remainder of' t he f-in 'rm hm mi. lit- filletd , ut- altl'r the
h.'j' Is completed. Items in this piart 'mf 1h C heck m''%-er
genural puints relateld toi the' entire flight

a1. Weather (kardit ions. I flau a %crtiwal iun.- wii the
e-wale for turhult'u'e. antI ain. 'her tminthrle -Aah' f4'r

distinctness (if hmmrizd!mn.

bI. ('rogs Wind. Estimate ami! write mn theL angit&tnel
veloc-ity of g~rosswiutl that existc-i at the cro'sswind

landing field. Y''u r imarks sW m-ulti co var a nin-ie
condition when it exists.

v. The remiaindter (if the itie'fis asrt silIf-exliautttr-



Specific Grading Instructions

F4 or 1) Stage

CAI.BIRATION OF INSTRIM1,ENTS_

Siltr4 lit- hr c '~ rctnr- ties li i1jt-vI ivu-tyjwe 12!$ttllJg elejerun1tk

ill part up' 'a t 1: wcuaccawY t~ gist ru went real hugs. it is two-s-

il!- tha lilt- Ali et r 'Flivim

In:- I'lyti *". [earll. lit, tillitbflhtth ita feelleis

I lijth. 4% vt Shruat II4 1 1r i. t, Sat! tu~l'lt w.ill lit ill-

stl I-,l Ic alilirae his Alr jimier ;agalIta i.h!I.-. with
tlilt, ]isI~ttl t t .-1 4j 1i TJ 1 Ith fil~tI sl I t fi harli-

C)hi IT' A I I lv-ir-la. p'age .4 Ch1arlievI'a P -i 1i.. I-rit*

k ill 'el the Idihtti "in pn qer Ilevading1 and \lt it -výdtV. aixi 1'u.

the idudcnt 's Ait itud eat ittlil In[ta wi en ihvia i ~t h ut u

TIi nit- CIR % [ I :- I -- lt ' 1,e rj''t t - tail hurt id,,,.

.URNx PATlYFURN. (iI..RLIJF PAYFF:ItN. ~iolld ?NI l
Ai~fUFI*I s t:. ix~v..l i' after vtiipletii-'t j.iif PRACXiTICAL.

i'R4431llEM:

TYPES OF ITEMS

hli he- unirfl grading formi there 4tteIaU4twn-fluaU'r t~[tt>

1if jtVenaS USet. Old I thP' w S inl u hich t fat'"t# ~itins art. 1ae4l11'call
lie- lrireken 41. iwo ut''itio u- ~es()Mxi ua t' a s'n
2) C heck Patint Items. :3) aNuimer etC Perif-irmance lIt-ns.
I}) Manner iifCoItrrectioin Ittems.

* I.uiieking at themna- 1by w int, yteu c'an see' t hat te pir, ees-
$r.'latit its ar' math~. in-vtitherl (if twit ways: Ill KR rnakinu
a mark mti a scale >f2) and -by- plItinr it mark ini a Nix. A!~

-~~~- -------



I1 Ib k I,;o urIr uI'x I Ih t'rt ~ :lu'~l ~

''n I he tilut 1, 1 it ~t-I .I" i I i ilt- ;iu icri- I'm I ri

iiiir-in A l I t hl ut ie. k O me' iti 11H'. :Ir:orl. uI111fur 1-h~1

ji-i' I t 1 111u-. I I x n etiti l Ihv'>r III- IlW iuiil-~ 111 a1

1.1 111ui t1 h. t I'l JIii-..t k Ihl ;112-t" - :- r - 11 ll- -art- 'i iii a- 'II

I -ak t. iiik I I I C t Iik I'' Edit-e t~ t~ Il.-1 1l-x a± uI I -

%\ l I) ti~ q )Ii 1'l > Ir~~s 'le Iii e -l 1Jj tr - I Il.

I L \ I I'I."IIf I I,% i-.Ii-. ]II I PX ;' Iv 1 1

3 0 o 1 34 33

MkAXIMUM within

FROM RECOVERY within 200'

ALTITUDE oyr* 1

2. (bet-k 11in0 Items In wli:Llx- ias's maxiiuuini lit-via-
Si'ni- , &li nt:rswvr W-I ojutest li'i) "fnIf 'ruiriVuut-' :S WVt-

d. : rvi-t irilitig,:.1' what 11I At sit at i. 'Ii wa, a' :a j.0,-

I icubIir Will.m '' dare* inI ianI1uliIvveI hr. Flo that fe;IsimI.

-i.tvu lriis- in iii. rtwin ruullti rv Itir! pin miark exactly'



I-. lit .1I iciI arvais 11Ii1iiIVII.-iit a j1a I -* "p '-'I jiari- 10 :1c

I1itirl ) le t~~v t INIai--I T. - Ii ;cIr!im

IhiI.kahuII. iii. fI' vacil cai>'. I h, 'F? I11i i'rl

ihi'-!.!'I~iil 1 l1 i 1fttl an Ihta Iii. -h's! ii''! Iii

S( A I1.1

21 20 19 18 17 16 15

HEADING
18W STANDARD RATE w I t h n

TURN over
'Mothl ot'30 S*f Check IC 15- 2PS- 30'

A.Manner uof I erfairmanc."e -11iem~. Sliwi Il-i uh I

Vf.1%i\ ýi ~ n d- % ? i'al .II -%rm~ a Jpairi' 'i .4' tin. -. ;I: I "-*
saIZ'II> Il i, iiahaviair ;it fa:trii'u~ar imrs, still dk

TIitJri' ihi ac riIi a ai~t-111a 'it4 hi- :art 'cIItla`*

i:' ni-r.'ssfYIW ., rarurul tile manner -ni \'riuch Ow hi' Amie!

turin1 this 1%,111 111* it&'fl! is f.ItInd ll II).........ai Ah'. jAtj-

-Pi iA*t%. Aihiit iman' anal "Tower Ritualct i~sin.' ania at ti-'
lui. ar;tltiustinmenits. In this type .ft ilt efl. it is Iivsa'CSsv

that t he chec k pilo t make at -ia'st t-st inlzat" ad 1 he

jicrtairni~ancet in terms. af his vprij.rrivetl anal .-knaiw-
flOw., n this hskht- thun marks the t liihtwlt jwri-

fairmtnce. On a srah'-t-ype item the ni-Ark may ibe mach,
any-where on the line. In the- liNx-byjlt itatiis it i.- livcer-t
sury to, fit tha. pairfarnmncv intui ant utita tht- catcigtries



S (A 1. i:'

Power Rteduction

**fly

powIt ()

INITIAL WING Smooth~ & positive .
ADJUSTMENT under corrects

over corrects

uses elevator
prmsure•l

41. NIannivr ofwitarred lean III 1ULII\ ' h1½ it- 3 ~ .fi

In hat. d.-xiilulnI.11u1l u'rt ,T I't 111 111.- t

iiir~'i;It 'i hrC'wru, hi ranntvr (if vuar-rectt en j

I'lk jl.11' X:tIt* W lil1tl-I' vhu pir-t'rrl ilul.in

ii~ilh 1-f his ii'whw aiulrnid it :1:,it~rit*Va
p..,h.£n lit-h tui-m. Al11t i'*glilh ut' ' .*r r

Is utfilized ill dany litl"Itrntstat'u-h-'g'':1 h

Manner of Corratlug Alnhuods

MANNER OF sot
LEVELING OUT slight aiscillamioss

excessiveI oscillatiions -



N>%%-' wliith i" chtek Ilipht lrnj inl "inu KIMi and this
l'..klut in IN .1 oher. p)r.. t hr''izp.'l tiltII 1fe-lull iffIv itiiiiiliil ywi~

Inr ,It :'I 1 4.I ; hat \(oii a 1`J1 tIII Il ;I i 4. ' -1I'iltI >liC e ilhen yi'1i are

I)ETAIJED II s( 1 (ESTI()NS ON Sj'FI'AIU ITEMS

Io tow% 4 Indicate Interruptiolns- When i tiet insf i*joettr
dutrideIts NI' "fuj qI q ý, iuil. 11 it 1Ncr j'wit'r I' fil 11'niji .It.'!

i-vy Iint. wvill lot- ax I I .%%1 at I ht- lit 'int %% lie t-e pro' 'l'
is, iiif1t'rrijIt 1 Il1.11 Vn .railIIilfir Lv tijel. q i1o 111'FI'l n-a - oii - f,-

inte'r; if ois (' .1t lie- -mr-'iIill llnt' lie-: vi-l''ii'i:.ý )1'1 Ii'

(.1,t I'Thit'r ;iti T1'. Ilf. eNCte-ýi\r jilr'IriWn.l~tIL1e Ill-%xa!D-Mls.

cft'fl Iisj'li (if thii '-Tihill. I iminiit ''f hi I hal'i liv-

?1I''rte thanl3 :Iii , 1* 1 il(-. t*v 1t* I ht il~'lc'ji ti~i wt' ,% ill ill -it"

ru.-el fthr irillen1dli at all J'I.Att ht'efi.-Ie ii. ll, iij! 'l

Uhell1 I hI ti'a'% lin.i ii, > teat.lt. It %%ill I,,- liu. s

I h 4 - i-1 litisil'i'l --I f t hi 4-I I I;I.IIt-lit I TV41 liti'u-e !aiW ihe

t.\xJ1.1i . tiati''I) il~ay I 't. c. *:iI illi d 'n tII l .;~ I .t : 'k 1 1 -

sfit-e! o f the iallnctver.

2. eIfinition of I'gaxer Item!.. Alet r!ji l\
ObtCk, 11:l''t is r'1quir.'i fI.m mlark 11iii timeit at whlich
p" *V&.vr i s. at ldut I 'r ret!f titi" I - $' 'ie : te lithe I.I. 'ik readut:I i

iý- takuln ;t: the, nwvasrur'c tit p'r''p' cr irnj'r'';r iimillg.!

At\ , 'flier ! im*s to nufl'.hi 1 r- .4 .; auIil itie li-ad is-k
timed a- aL me sur Inl tilit' imlbi11Wing usanlijd-s thet

r'i is rferTi' jto iitial tlbock rta'hinw!. itI lie fi-,:
nme~lsuirimunt s refer to'', i nul ur off Lect! lead utse'd I y
the STludellI..

a.* (T I' -IsWI-' 'xW tdUr-tijn.

.31 Pld

Early



Ii , 5 Vir'1 Irl 1 .\i tin (zia'cnniij it-- -i 11 llt'ii

a i ct*I wiiiril ii I tinv. 1r, Lu it gict 2'a< 4elis E

J-(ll' i \lj , LtI -I w I-( ad n

~. I S M ,: 'jil, 'I'lt\1 ar .\Ijivl t -iii l. i'rin it Ž If i

I nm 1 31. 2( .,i- an.' nE]- Iar he ' siru1!lJ box ~h i

uiiii I- Ina\iiilnnIll atiXL - 1-f k St-VO 1Ii.S. l~v3-4' n

d hi 21 -1' ' ajiuj%-> [1 IF >,im 'It x i ster ac ' I.; % ;I-a

v. 1.T 7 , Ii seitil V~li. -1 111-: iii t~ V111C raanrr 1 a:If
t k n Il! 111:t~r. a, t .is 5 tt011118.JA

" Ij I]' -i t~.na w n i.-411. B d'nasI ixart l'~ am-n

Ithe h.ad ala. d-be o m-d-

ill I' 7 i 'n'. .lit ~I'v -:mn I fe,- 51s ci dst .hil t-i aIn l'inft- d .I-

E~i I, i 1111;LIQIr in 5 aIIirs siarnigls," ann! lgt>

lin Pn,-%" any Adrai lwnn. 51e secotndsihlt tl%%v dhaniavn

shauulci read CNa*u Iruisi~e" instead -f Ias!
* ru ise. *C $eiIruzise.� pi~wcr ri~ducin-i n i4

lA!-At In FCLL

21)l

r)z-



3. U nusuarl Ait it udt, I ranrlial PIroblienms.

a. III lnwaas 1 I1-llals i Al litLida½. I Ihrrv art- IX11 Jill I~ T~ \

chluivi-a. liii -111 vcst iij l''r flilt- N,,.4,- Iww~

I riusmirl Allwe ai l'ndn aaln xjtrliik Wfit-il
g rraIlrlrn Iii' Na,.o as 1 IIi'10 luit \1 jalr~l'S. Iiaav.-

12115!T ar L raIa alrt .J;L S Jnlt ai h tI' ll faIjle c but.

11i 1s ltu 11'a '\t: Ji*'\ all I, I'l hal. t it' 3 '4IiflJ1t

I t Lt II I .4A aa a Iil~ti l. x t I I ~ I -! Ia~ i~r 11 al - rt f

aIlLia I - I., aI ta l aI I Ina i: iAj' I' a ti In I 'I i

lU II i 4a I x. ~ - j n !tr i *I ~

4. Irai'tical IProblemw $ vt finký.

1 -1 1 1 1 ! T t - 1 1 1 1 1 kcl i i t l gi l i a ta * I t- I~ i l ' l; l ti al t' i i t t t ' a i i

Thr i'lt' xi mu itl hI-lvainsr teieat ii is art- ,ntvasunaed
t iiris I inies a al PP' 1. faa loae mark'i aI,;r ftialim-as:

1. 1 er ia? ja *f~r' ai I 11ec.iaav H'f II atiiij: dutiring

traiisit iin.



2.Ston iijlhuivaiig iltrviai11m is jivN rltd
ing ait. thri viild 1, 1I Ir.111,1 it'll. ti li:. 'Ugh lii'

c ii tI'.L iiI...

a. fii r ld. Ii £ i f~ih citt*'ibt ii 1' 1 hiŽ- truuc h ti Iis ilU%

Ieelsiti f llg IeI Itif t I tma 1;l-I I I t-,4. iiie1u.1'.

Iui'~ t4 - t i I Iut, r t l It\ jr al it'll 1- J Il- '.I- hh1illulls ill

al h 'ti> lit ;uii t, xs ;ia W '.11 ;J..e - ' fie32uall tu
het ihug

a.TransitiOn tIe Clitmb ar Iill, dbt.ud 1,,.x fir at,'.

tillk it urt! il.'\ (over 1111- ,1-'e uju '' ' e' l
tillu inch.



Ate r -,. 'te

1846

U)A

-t 14c -

Jr

OcE - Z .2

W4 -j

Z aw -5E u-L

r. ~ ~ -. o - V "o4
np. u :-v = rw

-5 at t-
Lo 03 -ý W-.M

, - -c . --
a

> rj
4! o .0

41 - =C On 
C

a, ~ma c
*4 -o



U. S. NAVAL SCHOOL OF AVIATION MEDICINE
NAVAL AIR STATION

PENSACOLA, FLORIDA

JOINT PROJECT REPORT

Thz Psychological Corporation, New York, New York
under Contract Nonr-442(00)(0I)

and

U. S. Naval School of Aviation Medicine
Project No. NM C01 058.24.01

THE DEVELOPMENT AND TRYOUT OF OBJECTIVE CHECK FLIGHTS

IN PRE-SOLO AND BASIC INSTRUMENT STAGES
OF NAVAL AIR TRAINING

Report by

Hardy C. Wilcoxon, Ph.D.

Lieutenant Commander Woodbury Johnson, MSC, USN
David L. Golan, M.A.

Approved by

George K. Bennett, Ph.D., President
The Psychological Corporation

and
Captain Ashton Graybiel, MC, USN

Director of Research

U. S. Naval School of Aviation Medicine

Released by

Captain James L. Holland, MC, USN
Commanding Officer

1 July 1952

Opinions or conclusions contained in this report are- those of the authors. They

are not to be construed as necessarily reflecting the view or the endorsement of

the Navy Department. Reference may be made to this report in the some way

as to published articles noting authors, title, source, date, project number and

report number.



CONTENTS

Page

Ack nowledgements

Summary ii

Chapters

I. Introduction

iL. D.-velopment of the Check Flight FoTrls 6

III. The Experimental Tryout 1 I

IV. Resul ts 24

V. Discussion and Conclusions 53

References

Appendices

A. Syllabi of Stoge A and Stage D

B. ATJ Grading Forms for Stage A and Stage D

C. Intercorrelation Between Subtasks

D. Item-Criterion Correlations for Stage A

Objective Check Flight Form

Enclosures

Objective Check Flight Forms for Stage A and Stage D

Instructor's Manual for Objective Check Flights



ACKNOWLE DGLMENTS

The writors wish to .xprtdss their Op[ICi iti..n to the nuny inciviuuals in the Naval

Ai, Tiuininj C•,mand whc Ji ,ea in th. pIolanninj n ncLu-t of this research. Stuff

officers of the Chief of Navul Air Trainin4 .;nc Chief of Naval Air Basic Trainin; Jove

vcluaole •cop..ijtion, us 2io fine Commanjing Officers of Whitiny Field and Lorry

FiIuL. The Office:,s-in-ChJrjL cof the trainin% units, the Assistant Officers-in-Charge,

the Schedules Offlcers, and Jackets Officers all gave v-luable assislancc.

W2 especially want to than' the flight instructors who helped develop the experi-

mental urouinj forms. Those who pirticipated in our ccnferenccs in the oevelopmental

phase of thý •tuJy, Qnd who assisted gjreutly in the: explorotory tryouts and revisions

were:

WHITING FIELD

BTU - I North BI'U- iSouth

LTJG A. Esscrt, USN LT G. R. Fin.,e, USN

LTJG E. Huber, USN LT W. R. Honmer, USN
LT J. 0. Long, Jr., USN
LT F. M. Sancjidge, USN

CORRY FIELD

BTU-2

LT L. A. Bagoy, USN

LT C. F. Demmler, USN
Capt. J. C. Donovan, USMC
LT J. R. North, USN
LT R. A. Schulze, USN

LTJG R. M. Delorenzi, USN

Kouns, A. R., ADC(AP), USN

Sievers, A. W., AOC(AP), USN

Lewinski, R. R., ADI(AP), USN

i!



SUMMARY

The purpose of this project wis to develop und evaluate objective, in-flight grud-

ing methods for pre-solo dual and basic instrument stages of Naval Air Troining.

Experimental obje,:tive check flight booklets were developed with the cooperation

of personnel actively engaged in teaching these phases. The general approach involved:

I. Concentration on standardized check fli ghts as the
primary meusure of proficiency.

2. Obtaining an itemized, objective record based on
what the student c'ctually did during the fHight.

3. In-flight marking of the performance as it occurred
or as soon thereafter as practicable.

4. Insuring a clear definition of the maneuvers to be
performed and the manner in which they were to

be graded.

The evaluation of the experimental forms and the currently used grading forms was

conducted in two parts. In the first part upproximately 100 students in each stage

received two successive check flights graded on the basis of current ATJ forms only. In

the second part other groups of approximately 100 students in each stage received two

successive check rides graded by means of the objective forms as well as the current

ATJ sheets.

Comparisons of the experimental objective grading forms and the currently used

ATJ forms were made in terms of ride-ride reliability and split-half reliability. In

addition, the reliability of "up' and "down" grades awarded on ATJ forms was investi-

gated. An item analysis of the Stage A objective grading booklet was performed.

Results indicate that the attempt to improve the ride-ride reliability of the Stage A
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and th• Stage D check flights through the use of objective grading methods was unsuc-

cessful. Split-hofd retiabilities indicate that both ATJ forms and the objective grading

forms have considerable internal reliaoility. The ATJ grades of "up" and "down" are

awarve%. to rMe sumn student very inconsistently by different checK pilots.

The mnajor con._usion is that the objective grading methods developed and evalu-

otec- in th;s study ore not suitcble for routine use in Naval Air Training. Although some

auvanta,.cs accompany their use, the disadvantages resulting from the complexity of the

gr,,in, forms moae them improctical.

In view of the many important advantages of objective grades, continued efforts

shouli be rnacde to develop practical methods of obtaining them.

The present results suggest that predictions of student performance must be based on

a wider sample of behavior than that afforded by a single check flight. This ag•.ces with

the wartime research of the Army Air Forces %7). The major implication is that more

than one check flight must be given to proviae reasonably accurate prediction. In the

case of the safe-for-solo check at the end of Stage A, where the important prediction

is mode that the student will or will not be safe-for-solo on his next flight, two inde-

pendent check rides are recommended.
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Chapter I

INTRODUCTION

The primary mission of the Naval Air Training Cornmanc. is to produ..e piloits of

high quality. To attain this objective it is essential that uccurate iinethods be ivailaole

to measure the complex skills requirec in mnilitary flying. Lacding fairly preise mea-

surement, efforts to evaluate th, flight traininj process encounter nearly insurmountable

obstacles. The research problem of developin% und maintaining improvea nejsures Cf

flight proficiency, therefore, has fundamental importance.

A scLientific approach to the problem of obtaining the highest possiula qudlity in

the product turned out by a traininl organi:,t;on discl•ses thfre casic rcquire,,Qntfl:

a. Adequate selection procedures oust oe utili.:ea to insure

that trainees entering the program represent the best raw
material available.

b. The training operation itself must be subject to continuing
modific-ation and improvement designed to make th, most
of the raw mciterial supplied.

c. An efficient procedure for advancement and elimination
must be employed in order to accelerate the flow of
students who reach the required proficiency, and to

eliminate as early as possible those students who are
likely to fail.

The Importance of Flight Grades

None of the above requirements can be soiisfactorily met without accu.'ate

measures of flight proficiency. The evulucation of selection tests and training programs

depends upon measures of flying skill, while decisions regarding advancement and

elimination must often be based on flight grades.
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Seloction tIcsts can only oe evaluated in terms of how well they predict the later

perfornance of applicants. The best yardstick now avoiluble for measuring the value of

a selection procedure is the criterion of whether a student passes or fails in the training

program. A much better measure for test evaluation would be one which accurately

jiscriminates various levels of flying skill. But in any event, the selection program is

effective only in so far as it admits applicants who will make good Naval Aviators and

excludes those who will not. Therefore, the evaluation of selection effeciency depends

in great port upon the accuracy of techniques of measuring flight skills.

The Navy frequently exerts effort to improve its flight training program through the

use of new training devices, syllabus modifications, etc. In order to determine whether

these efforts hKve their desired effect on the quality of the finished aviator, an accurate

method of assessing flight proficiency is clearly needed.

An inaccurate flight grading system makes for waste and inefficiency. In view of

the rising costs of pilot training, this point has becom-e increasingly important. When

errors are made which involve either attrition of a man who might later have become a

proficient Naval Aviator, or retention of a man for a long period, with eventual failure

in an advanced stage, sizeable investments in time and money are lost. Any improve-

ment in the accuracy of decisions regarding advancement and e'imination would be of

great value, both to the Navy and to the students involved.

The above considerations point to the basic importance of flight grades for evalua-

tion of all aspects of the training program. It is important that the methods of grading

in current use be examined in the light of how well they accomplish this function.
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The Need foa lnp goVud MtasuIes of Flyin3 Skill

In Deenib:r, 194, u study of flight gradiný was unzjkrtaken by The Psychological

Corporation at the request of the Bureau of Medicine and Surgery, Division of Aviation

Medicine. That study (I), puolished in May 1949, involved a statistical analysis of

data froma tha Flight Training Jackets of 3,7 U. S. Naval Aviation Cadets in Basic

Training. In the cýourse of this analysis it became clear that the subjective ratinj scales

.used to determine flight grades were not highly reliable. They did not furnish an ade-

quate criterion for the evaluation of selection tests or training experiments. Further-

more, their ability to predict performance from one stage to another was very low. This

created a situation where some students were retained too long before being droppec

and where others were probably uropped unnecessarily.

These conclusions concerning grades in Basic Training were confirmed in a similar

study of Naval Air Advanced Training grades (6) published in 1950.

Additional evidence from many sources supports the general Lonclusion that flight

grades based exclusively on subjective ratings are inadequate. Reviews of the relevant

research may be found in several sources (1, 4, 7) and need not be repeated here.

Indications That Improvement is Possible

In addilion lo pointing out deficiencies, research on the problem of flight grading

has suggested many promising methods of improvement. The most successful application

of these methods has been Gordon's development of a standard flight check for the

airline transport rating (4). This check flight incorporated the following characteristics:

1. Tasks required of the candidate were selected on the basis

of a thorough study of the critical requirements of the air-
line pilot's job.
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S The tusks wore arranged into a standard flight.

J. The form was design.cd to facilitate accurate judgments.

4. Grading relied most heavily on objective observntion of
deviations from set performanc2, I;m;ts, but included
more subjective items when necessary fer relevance and
p,,o, ticality.

The reliability of this i.hek flight, us determined in a tryout with airline pilots,

is. the highest ever repnrted for two Successive , heck rickJs yraded by two different check

pilots, being .5L in one study and .76 in a litLer one

The stundirdizcd flight and objective recording, two techniques successfully

utilized in Gordon's stuoy, were previously developed by the research program of the

Committee or, Aviat:ý,n Psychology, National Research Coumnil (10). Many other valu-

able c-ontributions to the problem, of improving measures of flying skill arose from World

War II research.

In short, research on flight grading inaicates a need for the improvement of current

methods of measuring flight profiiency and also inaicotes that improvement is possible.

Plan and Purpose of This Project

The development of improved measures of flying skill is a complex problem and

requires long-range research planning. As a result, The Psychological Corporation and

the U. S. Naval School of Aviation Medicine undertook the project jointly in order

that research personnel in the Navy would participate directly and thereby be in a

more favorable position to carry on the work after the termination of the contract.

Representatives of The Psychological Corporation recommended an over-all plan

which involved three steps:
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I. Development an-i tryuut of objective check, flights in
selected stages of Naval Air Training.

2. Extnsio•n of the methods developed to other stayes,

providel, th. methods proved to be improvements.

J. Implementation of the new method of grading in all
phases of flight training where it proved valuable.

It was anticipated that step one would be accomnplishted under contract with The

Psychological Corporation, while st-ps two and three would be carried out Dy the

School of Aviation MLdicine. The present report is based on the work done in step one

under Contract Nonr 442 (00)(01).

The purpose of this stuay was to develop and evaluate objective flight chcc.s in

selected stages of Nuv,'l Air Training. Stages A and D nere selected for study. Stage A

was chosen because most fHight failures occur there, making nny improvement in

accuracy of grad;ng highly desirable. Stage D was selected since instrument flying

appears to lencd itself easily to objective yradiny.

Results of the investigution arc disappointing, but by no means warrant a conclu-

sion that atte.npts to improve flight grading methods in the Navy are futile. The gradiny

measures .eveloped and tried out do not prove superior to currently used measures basca

on ATJ forms. However, to abandon the attempt at improvement after one unsuccessful

trial would be a mistake in view of the potential advantages that improvement would

bring. The problem is important enough to warrant vigorous arid sustained efforts toward

solution.
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Chapter II

DEVELOPMENT OF THE CHECK FLIGHT FORMS

The General Approach

While the general approach followcd in dieveloping the jroding me.asures used in

the present study was basud on suggestions obtainýu from many different sources (cf.

References), our particular application of the results of these earlier stuu'ies involve;,

only four main aspects.

I. Concentrot~o,t on standardized check flights as the primary
measure of proficiency.

2. Obtaining an itemized, objective record based on what
the student actually did during the flight.

3. In-flight marking of the perfomance a. it occurred or as
soon thereafter as prrcticable.

4. Insuring a cieao definition of the maneuvers to be performed
and the manner in which they were to be graded.

Since it would obviously be impractical to attempt to grade all aspects of every

maneuver a student performs throughout his training and may well be impractical to

attempt to grade everything a student does on any one flight, the aspects of performance

which are graded must be selected out of the total behavior of the student. The ques-

tion becomes one of what aspects of behavior to select for grading.

An earlier study by The Psychological Corporation indicated that certain purts of

the student's flight jacket yielded stage grades which were just as stable as an overall

average based on grades from all of the flights in the stage. These relatively stable

parts of the student's performance record tended to be the scores made on regular check
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flijhts. One of th.2 raujor conclusions of this earlier study was.

Check flight A-19 alone is the best predictor of later success
oi failure in Basic Training. (The biserial coefficient of correla-
tioii is .45). All fllijht rutings for Stage A yield a coefficient of
. 18 while the instructor check flight, A-18, produces a coeffi-
cient of .20. This finding sugge.ts that efforts to secure improved
measuie5 Uf flight profic-iency can most profitably be concentrated

upon chec,: flights. (1, p. 2).

Thus, it seemed that check flights given by pilots other than the student's own instruc-

tor provided a relatively favorable atmosphere for accurate, unbiased grading.

Another reason for focusing attention on check flights was the fact that a grading

system basea on a few crucial flights would be much simpler to work with administra-

tively than would a system based on daily flights. In addition, it was anticipated that

obiective grading would be more laborious from the instructor's standpoint than the

eurrently used subjective gruding scale. Hence, we preferred to restrict its use to a

small number of flights.

Having decided to concentrat-e upon attempting to improve the grading of check

flights, the next question to be decided was what the content of the check flight should

be. The earlier analysis of Naval Air grading published by The Psychological Corpora-

ration (), indicated that check flight scores based upon a few maneuvers considered

as most important by groups of experienccd instructors seemed to be as reliable as

scores based upon the total of all maneuvers in a check flight. This suggested that

improvement in check flight ratings might be effected by focusing attention on the

rating of the smaller number of selected maneuvers.

It was originally planned to act upon the above suggestion from the earlier study.
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During the development of the check flight forms, however, a number of difficulties

arose which prevented our acting on this suggestion. The most critical difficulty was the.

fc. i that basing the check flight on a. few selected maneuvers would have involved a

radical change in the content of the check flights. Since the experimental tryout was

to be condvaie.'d -n regular training units where Aviation Cadets and Officers were

undergoing training for designation as Naval Aviators, it was considered infeasible to

substitute an untried check flight content in the place of the already established flijhts.

For practical reasons, therefore, it was necessary to leave the check flight content

as it stood in each stage and develop objective grading measures for the maneuvers nor-

mally given in checks at the end of Stage A and Stage D. Since the check flights at

each unit incorporated practically all of the maneuvers learned by students in the

respective stages, and in some cases provided for repetition of crucial maneuvers, the

check flights had considerable representativeness in re:1ard to the stage syllabus content

and, at the some time, had some of the repetitive features which seemed desirable.

The Procedure

The first step in the development of the check flight forms used in the present

research was to set up an Advisory Board at each of the two units involved: BTU-lI

Whiting Field and BTU-2, Corry Field. These boards consisted of certain administrative

officers and at least four highly experienced flight instructors from each of the units.

Representatives of The Psycholoigiaul Curporation and the School of Aviation

Medicine served as technical advisors on these boards. The function of the boards was to

furnish overall guidance for the general aims of the research and to determine policy in

regard to the conduct of the experimental tryout.
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The actual work involved in constructing the check flight forms was done by a

panel selected from the Advisory Board. This panel consisted of the experienced flight

instructors plus The Psychological Corporation representatives and the representative

from the School of Aviation Medicine. This working committee, or panel, met for

three to four hour sc:iuns tIwo days o wet. for opproximately two months at each of the

training units.

The first step taken by the working panel was to study the syllabus intensively at

both Stage A and Stage D. This syllabus study had two aspects. First, it was necessary

to perform a routine check of the content of the syllabus as prescribed in Naval Air

Basic Training Instructions. For the benefit of readers who are not familiar with these

stages of training, the syllabi are presented in Appendix A.

Following the study of the syllabus, discussions were held with the experienced

pilots on the panel in order to determine the precise ways in which the syllabus was

administered to the students in every-day practice. The major purpose of our syllabus

discussions was to clearly define the manner in which the syllabus was given, as a

preliminary step to the discussion of particular maneuvers which would be objectively

graded in the check flight forms.

The outgrowth of these discussions was a list of maneuvers which included every

maneuver graded on the A -19 check ride and the D- I I check ride. Each maneuver in

this list was then analyzed In our conferences in order to discover what its measurable

components might be. As was expected, lively disagreements among the check pilots

often occurred and required postponement of final decisions regarding which components

of a particular maneuver could be subjected to objective measurement. These
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disaoreements were resolved in two ways: (a) spe.-ial flights would sometimes be taken

in order to investigate in the! air the point on which disagreement had occurred, or (b)

the instructors involved in the disagreement would look for the point under discussion in

their regularly scheduled hops.

0,; the basis of the information arrived at in the above ways, the maneuver items in

the check flight forms enclosed in this report were constructed and tried out in the air.

Once items were constructed for all the maneuvers in the check flight, the entire check

flight was given an exploratory tryout by from five to ten experienced instructors within

the two units involved.

It became obvious during these exploratory tryouts that no absolutely final at -isions

regarding maneuver items could be mrade without an extensive tryout oF the entire check

flight. As a result, the number of exploratory tryouts was limited to three at each of the

units. The most extensive of these exploratory tryouts, the final one, involved approxi-

mately 50 flights at each of the two troining units.

Hence, the revised items and format which were adopted for use in the major

experimental tryout represent our best approximation to objective check flights for these

particular stages following the limited amount of time available for development and

revision.

The two check flight forms used in the major experiment, as well as the instructor's

manual used in indoctrinating instructors, ore enclosed in the cover pockets of this

report. The reader may refer to the forms to obtain detailed information regarding their

content, and to the instructor's manual for a description of how they were used.

ATJ forms for Stage A and Stage D are reproduced in Appendix B.
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Chapter III

THE EXPERIMENTAL TRYOUT

To be useful, gradies must predict perform--ance in some future activity. When

flight gra'es are used for elimination, and for advancement from one stage to another,

they are really predictions about the future performance of students. If they tell us only

about some temporary differences in ability among a group of students, and do not

successfully predict that these same differences will tend to exist in the f%jture, they are

of no value.

Since flight graaes are used as a basis for elimination and advancement in Naval

Air Training, the above point is of great importance; and it is obviously desirable to

find out whether grades do, in fact, predict later performance.

The best way to assess the desired predictive power of flight check grades is to

airminister two check flights to the same individual by different check pilots. A correla-

tion cccfficient calculated between the scores made by a group of students on the two

check riles provides the index of predictive power needed. If it cannot be predicted

frori a student's score on one check ride what his score on an identical second check

ride will tend to be, it is impossible for this score to predict anything else. The techni-

cal name for this statistical measure of the consistency of flight grades is the ride-ride

reliability coefficient.

The purpose of the experimental tryout was to compare the newly developed check

flight forms with the check flight forms in current use. The main comparison made was

between the consistency of the experimental grading system and the consistency of the

current one, utilizing the ride-ride reliability coefficient as the measure of consistency.

iii
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In order to secure data for the comparisons needed, the experiment was run in two

parts at each of the two units studied. The first part of the experiment at each unit con-

sisted of a study of the ATJ grading system used alone. During this part of the study

approximately 100 students in Stage A and 100 students in Stage D each received two

successivp check flights at the end of the respelcfve stages. in this manner data were

provided which permitted a statistical test of the agreement between the grades awarded

to the some student on two different occasions by two different check pilots who were

grading on the basis of ATJ forms.

The second part of the experiment consisted of a study of the new grading -y.-tem

When Usýedwith the old. In this phase of the study, again, approximately 100 students

at each of the training units received two successive, independent check rides. On

these check rides the pilot graded the students in the air utilizing the newly developed

ojjective check forms. In addition, on returning from the check flight, the pilots filled

out the ATJ forms in order that official Navy grades might be assigned to the students

participating in the experiment. Thus, in the second part of the experiment, data were

collected on the objective grading system as well as the subjective grading system in

current use, permitting a number of comparisons within the second half of the study, as

well as comparisons with the data obtained earlier from ATJ forms used alone.

In order to secure information needed for valid ride-ride reliability tests, precau-

tions must be taken to insure that the second check pilot does not know the results of the

first check ride. A wealth of psychological evidence indicates that it is next to impos-

sible for an individual to resist being biased in his judgments if he knows the judgments
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of others. In the Stayc 0 tryout the problem of keeping the two check rides independent

of each other was relatively easy to meet. This problem was considerably more complex

in Stai,.e A, however, where a solo flight normally follows a satisfuctory check flight.

The procedures used for maintaining independence of the two successive check rides of

the test are outlined below.

In the Stage D tryout the problem of keeping the two check rides independent was

dealt with aiý follows:

1 . Instructors were asked not to reveal the results of check
rides under any conditions.

2. Students were not given a post-flight briefing session
following the first ride and were never informed of the
result of the first ride.

.3. The students' flight jackets containing daily grade slips
and check flight grades were not available to either
check pilot.

The workability of these procedures depended to some extent upon the cooperation

of the check piloh, conducting the tryout. All indications pointed to the fact that this

cooperation was satisfactory in Stage D.

Because of the fact that students in Stage A normally make a brief solo flight

toward the end of a successful A-19 check flight period, the problem of insuring

independence of the two successive check rides offered many difficulties. If the student

soloed on his first check flight, it seemed unlikely that he would fail to reveal this

fact to his second check pilot, either directly or indirectly. It was, therefore, decided

that students would not be soloed until the end of their second A-19 check, and then

only if both checks had been satisfactory.
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In order to accomplish this plan, the following precautions were taken in addition

to those described for Stage D. The second check pilot carried a sealed envelope con-

taining the result (up or down) of the first hop. He was instructed to open the envelope

only after he had decided the student was ready to solo. If, toward the end of the

priod, the check pilot had dccided the studentJivuld get u down, he returned to the

home field and turned in the sealed envelope.

This procedure was not foolproof, and did not insure complete independence of

the two check rides in all cases. The main source of weakness in the system is the fact

that ATJ forms are filled out after the flight is completed. Thus, a pilot who awarded

an up on the second check, and opened the envelope to find out whether he could solo

the student, knew whether the first hop was satisfactory or unsatisfactory before he

wrote up his report of the flight. This fact makes it poskible that the ATJ grades were

not completely independent from one ride to the other in Stage A.

This lack of independence applies only to the ATJ scores in Stage A. it does not

apply to Stage D ATJ scores, nor to scores on the objective grading booklets since

these forms were marked in the air during the flight.

Before the experimental tryout was begun, it was necessary to indoctrinate instruc-

tors in the use of the objective grading forms. For the Stage A tryout, a panel of 25

experienced Instructors was selected from each of the two fields in STU-I, i.e., North

Whiting Field and South Whiting Field. At BTU-2, a group of approximately seventy

instructors conducted the check flights since the scheduling situation for Stage D made

it infeasible to restrict check flights to a smaller number of instructors. In both Stage A

14



an. Sta".t, D all ,.h pilots who participated in the tryout had been active members

of tneir respective units for at least five months. The indoctrination in objective grad-

in:ý was conducted as follows:

All check pilots attended an introductory lecture by a representative of The

Psycholo.zical Corporation in which the overall aims of the project were outlined and

general principles of objective grading were discussed. This lecture was given during

the early rtajes of the project ar:d before the check flight forms were developed. After

the check flight forms were completed, the paneel of instructors was called together for

another lecture on the specific ways to use the A-19 and D-1 1 object;ve check flight

forms. At the beginning of this lecture, copies of the check flight forms were distrib-

uted to all check pilots. The lecture consisted of a general discussion of the problems

of objective, in-flijht grading, combined with specific reference to the ways in which

particular rr'.neuvers were to be graded. The instructors kept personal copies of the

check flight forms and were instructed to study them at their leisure. Copies of the

instructor's manual were also provided. Approximately one week following this lecture

the. instructors attended an additional informal question and answer session on the use

of objective check flight and received a general briefing on the conduct of the experi-

mental tryout.

The next phase in instructor indoctrination involved informal practice periods in

the air using the objective grading booklets. Instructors were requested to take as many

practice flights os they felt necessary ini order to become familiar with grading under the

new system. All instructors were required to take at least one practice flight before
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using the check flight form with a student to be included in the experiment.

No attempt wus made at either unit to insure that each instructor participatinj in

the tryout conduct an equal number of check flights.

Students at both units were informed of the overall purpose of the projedt and of

the role that they were to play in the cofiduct of the experiment. This was accomplished

by lectures and mimeographed handouts. It was particularly desirable to indoctrinate

the students in regard to the two-out-of-three check flight system which was used. The

students were informed that their progress through the stage would now depend on the

results of two successive check flights as compared to the usual one. They were also

informed of the necessity for keeping the results of the first check ride secret until the

second check flight had been completed. It was also explained that there could be no

post-flight briefing following the first hop.

Data for the first half of the experiment were collected during November and

December, 1951. -Data for the second half of the experiment, in which the objective

Qrodina forms were used, were collected during Iartnay ,-r Fueb.uir, 1952.

The Problem of In-Flight Marking

The major practical difficulty of objective in-flight grading is the division of

attention required of a check pilot in marking the form. This problem is particularly

acute when, as in the present study, the check pilot must also act as safety pilot.

Special grading form holders were devised in an attempt to minimize the difficul-

ties. An illustration of the knee pad used in Stage A is presented in Figure 1. The

device used in Stage D was similar, but fitted on the right side of the cowl above the
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Figure 1. Stage A check flight booklet holder. Top view shows the holder with book-
let in pir..ee. The elastic bands hold the booklet in place and preveht the pages from
fluttering in the wind. Bottom view shows the holder partially opened. The leaf
arrangement allowed for securing already marked pages between the leaves in a one-
hand operation. The Stage D holder was identical except for the leg band which was
replaced by a cockpit mounting bracket.
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instrument panel in the front cockpit of the SNJ. Pilots reported some advantage Mn

hoving the gradin: formi at eye level since it allowed them to maintain a fairly uninter-

ruptej scan of the instruments and the grading booklet while maintaining an adequate

lookout for other aircraft.

The ,rading form holder was not mounted at eye level for the Stage A tryout

because no suitable place was found in the rear cockpit, the instructor's station in

Stage A.

Scoring the Form

As previously indicated, the completed check flight forms included a large num-

ber of items, each referring to some rather specific aspect of behavior. In order to

arrive at a total score for the student's performance, a means of computing and com-

bining item scores had to be devised.

Two simple scoring methods were tried out, each of which resulted in a total

ý,u• ,Wht.il eveiy item in the test -ould c.unt-bute an ejuul utnuunt. In the first

system tried, each item was assigned a score of either 3, 2, or I depending upon the

performance of the student. In the Stage A booklet, the dotted lines, light lines, and

heavy lines indicate these breakdowns of 3, 2, and I scores for each item, except

those found on the last three pages of the booklet. From this part of the form, only the

items on planning, coordination, alertness for other traffic, use of trim tabs, initia-

tive, emotional tension, and airsickness were used in determining the student's overall

grads. These items were also scored 3, 2, or 1 in the first scoring system used.

In the case of Stage D, scores of 3, 2, and 1 were assigned on the basis of similar
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performance tolerances, although the check flight form itself is not so marked in the

coas of all items. Items in the Stage D form which are not marked as to limits were

scoreJ according to the following tolerances:

Heading Items

Score Tolerances

3 within plus or minus 5 degrees
2 between plus or minus 5 and 10 degrees
1 over plus or minus 10 degrees

Altitude Items

Score Tolerances

within plus or minus 50 feet
2 between plus or minus 50 and 100 feet
1 over plus or minus 100 feet

Air Spfeed Items

Score Tolerances

3 within plus or minnus 5 knots
2 between plus or minus 5 and plus or minus 10
1 over plus or minus 10 knots knots

Timing Items

Score Tolerances

3 within plus or minus 10 seconds
1 over plus ot minus 10 seconds

Manner of Correcting Items

Score Tolerances

3 prompt, and smooth
2 slow, and uneven
I never, and rough
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The most direct way of calculating a student's total score from the scores made on

injividual items would be a simple addition of the item scores. This would be a very

satisfactory method provided all items in the objective grading booklet were marked by

the check pilots. As it turned out, however, nearly all booklets had a few omissions,

which necessitated using a totni score based upon the studcnt's average perfonou~rtue on

all items which were marked. This score was very easily arrived at by adding the

individual item scores and dividing by the total number of items marked. In this manner,

a student's score was not lowered by the failure of his check pilot to mark an item.

The second method of scoring was a simplification of the first described above. In

this method each item was scored either I, or zero, with the same performance limits

used for a score of 1 as those used in the previous method for the score of 3. As in the

earlier method, the total score was obtained by summing the scores made on individual

items and dividing by the number of items marked. These "percentage" scores were then

multiplied by the number of items contained in the form, or in the case of subtask

scores, by the number of items contained in the subtask.

In order to determine whether scoring by one or the other of the above methods

made any appreciable difference in the relative standing of students, a correlation was

run between scores resulting from the two methods. This analysis, performed on the

Stage A data, resulted in a correlation of .98 between the scores derived from the two

scoring systems. Since a correlation of this magnitude between the two sts of scores

indicates that practically identical results will be obtained with either scoring system,

the simpler 1-0 method was used in all subsequent analyses. All reliability coefficients
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reported h"ere for objective grading data, except for the tetrachoric correlations, are

based on scores derived by the 1 -o method.

The scoring system currently used with ATJ Forms is similar to that described above

for the objective grading booklets in that each item on the form contributes an equal

amnount to the total score. In the case of the ATJ forms, however, a given item may

refer to a whole series of maneuvers, such as a series of landings, while in the case of

the objective grading booklet, each maneuver is graded by a whole series of items.

This makes for an important difference in the amount that different maneuvers contribute

to the total score in the case of the two grading systems.

in the course of developing the objective grading forms an attempt was made to

include an item for every important aspect of check flight behavior which was consid-

ered measurable. This approach resulted in a grading fonrm which contains many rhore

items on maneuvers considered to be important than maneuvers considered relatively

unimportant by instructors in the training units involved. As a result, the total score on

the objective grading form is probably a more meaningful estimate of the student's

overall ability than is the total score derived from ATJ grading forms.

In order to discover whether the different parts of the objective check flight forms

contributed as much to the total score as the instructors thought proper, a survey of

instructor opinion was made. The results are presented in Table 3. 1. An inspection of

this table reveals that instructor opinion regarding the relative importance of different

parts of the check flight agrees fairly well with the actual percentages of the total

number of items devoted to the various ports in the objective grading form. Thus, the
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TABLE 3. 1

ACTUAL AND DESIRED MANEUVER
WEIGHTS FOR COMPUTING

TOTAL SCORE

3TACE A

Instructors' opinion Actual r.crcenta'e
ýaverage; in ixo,:!.t

Hligh

tbrk 17; 15:(

Lan di:gs and
Takeoffs f!3. 43

Zmn,;r;'enci es 14/ 0

Patterns and
Procedures 17% 1i

Attributes 8.2

1007% 100%

STAGE D

instructors' opinion Actual percentage
(average) in booklet

'mmrn Pattern 15% 20%

Charlie Pattern 409 54L1

Unusual Attitudes 20% 11%

Practical Problau 25%

100% 100%
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assijnnent of equal weights to all items in the check flight forms results in a "naturally

weiihted" total score reasonably close to that felt to be optimum by irnstructors engaged

in teachin-j these phases.

Because the forms were marked in the air as the performance occurred, it was

necessary to set up special rules for scoring to be followed in cases where the student's

performance on a particular maneuver was interrupted. This problem was particularly

acute in Stage A where wave-offs from landings frequently occurred, but hod to be

dealt with in Stage D also where a maneuver was sometimes interrupted because of

danger of entering a cloud, etc.

To meet this problem a distinction was made between interruptions caused by

student errors (overshooting on landing, plane out of control in Stage D unusual

attitude maneuver, etc.) and interruptions caused by factors beyond the student's

control (getting cut out of the traffic pattern in Stage A, danger of colliding with

another aircraft in Stage D, etc.). Fur all interruptions of maneuvers, instructors were

required to mark the form io indicate whether or not the student was at fault. In cases

where a student error caused the interruption, all items omitted because of the interup-

tion were scored zero. Where the student was not in error, the omitted itemi were

assigned the overcge value of scores made on items in the maneuver marked before the

interruption.
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Chapter IV

RESULTS

The General Approach Used in the Analysi

In keeping with the purposes of the project and the design of the experimental

tiyuut, the aimajor emphasis in the statistical aia.lysis was on the companrkon of the

reliability of scores derived from objective grading check flight forms with scores

derived from the currently used ATJ check flight forms. Other analyses were made,

however, in order to provide a more complete comparison of the two types of grading.

In the presentation of the results of the experimental tryout, the following topics

will be included:

I. Distribution of scores from the two grading forms.

2. Ride-ride reliability between first and second check rides, based on
overall scores.

3. Reliability of up-down awards.

4. Relationship between up-down awards and total scores from the two forms.

5. Split-half reliabilities of the two forms based on:

a. Randomly selected halves.

b. Identical, or similar portions of maneuvers.

6. Analysis of subtasks in terms of:

a. Distribution of scores.

b. Interrelationships.

c. Ride-ride reliabilities.

7. Relationship between ATJ and objective scores for the some check flight
assigned by the some check pilot.
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In addition to the above, an item analysis was performed on the Stage A data in

order to provide more detailed information for evaluation of the objective grading form.

STATISTICAL FINDINGS

Distribution of Scores

As a preliminary lo any statistical analysis, it is usu!ly desirable to plot the dis-

tribution of scores to be dealt with in order to inspect the distributions for normality,

and to obtain the means and standard deviations.

Six separate distributions of scores were obtained in the tryouts at each training

unit. Two distributions arise from the scores made by students on the two check rides

where the ATJ grading system was used alone, two distributions arise from the scores

made by students on the ATJ grad"ng forms in the second half of the experiment, and

fInally, two distributions arise from the scores mode by the students on the objective

booklets on the two successive check rides of the second half of the experiment.

The summary statistics of the distributions of scores are given in Table 4. 1. Since

inspection of the distributions revealed no serious deviations from normality, no

rigorous statistical tests for skewness or kurtosis were felt to be necessary.

Ride-ride Reliabilities of Total Scores

The most meaningful statistic with which to report the uverall results of the exper-

iment is the ride-ride reliability coefficient calculated From the total scores of the

grading forms. These coefficients of correlation are given in Table 4.2. Inspection of

this table reveals that the corrolations are low; however, they are all significantly

different from zero, Indiceting that some degree of consistency exists between grades



TABLE 4. 1

MEANS AND STANDARD DEVIATIONS

OF TOTAL SCORES

STAGI.E A

ATL used aloi-c ATJ used with ob- obiective total
lotal score jective gradine scores

A19X* AI9AX* A19X A19AX A19X A19AX

Mean 49.94 50.91 53.54 53.97 203.52 206.14

S. D. 4.93 4.47 5.72 4.81 321.14 34.99

N 09 109 112 112 112 112

STAGE D
ATJ used alone ATJ used with ob- Objective total

Total score jective grading scores

DlJX* Dl1AX* DIIX DIIAX DliX DilAX

Mean 45.43 47.64 48.00 49.57 134.85 135.06

S. D. 6.05 5.48 5.70 4.59 20.21 19.80

N nO no0 108 108 108 108

A19x and D1iX are the standard symbols used for the check flights in
Stage A and Stage J respectively. The symakia, Al9AX and DIlAX are
used to designate the second check ;lights lhich were flown for the
parposes of the tryout.
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TABLE 4.2

RIDE-RIDE RELIABILITIES BASED ON
TOTAL SCORES

STAGE A

r S.Elro N

ATJ used alone .43 .0958 109

ATJ used with objective
grading .50 .0944 112

Objective grading
booklet .31 .0944 112

STAGE D

r S.. 0ro N

ATJ used alone .42 .0953 110

ATJ used with
objective grading .41 .0962 108

Objective grading
booklet .33 .0962 108
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on the first and second check flights in the case of both grading methods.

The comparison of rwajor interest in this investigation is that between the reliability

of ATJ forms used alone and the reliability of the newly developed objective grading

forms, The differences between these reliabilities (. 12 in Stage A and .09 in Stage D)

favor the ATJ form in both stages, although they do not reach acceptable levels of

statistical significance in either case. These are the most important findinjs of the

analysis and indicate that the attempt to improve the ride-ride reliability of the A-17

and D-11 check flights by means of objective grading forms was unsuccessful.

Table 4.2 also shows that in Stage A the reliability of the ATJ appears to be

qreater when used with objective grading than when used alone. Again, this difference

(.50 - .43 = .07) is small enough to be accounted for easily by chance, but it is

nevertheless suggestive.

The only comparison in Tuble 4.2 which yields a difference approaching accept-

able statistical significance is that between the reliability of ATJ used with objective

grading in Stage A and that of the objective grading booklet itself. A difference this

large (. 50 - .31 = . 19) could have occurred by chance less than 10 times in 100,* but

this finding cannot be taken by itself to indicate that the ATJ Is more reliable than

the objective booklet. This point is discussed further in the next chapter.

SThis estimate of significanca is based on the standard error of the difference without
consideration of the possible correlation existing between r's. It is likely, then,
that the true probability of occurrence of a chance difference this large is consider-
ably less than this estimate.
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Relia of Up-Down Awards

The most appropriate statistic with which to describe the strength of relationship

between performance on one ride and the other, dealing only with the categories of

pass and fail on the two rides, is the tetrachoric correlation coefficient. This coeffi-

cient of correlation is computed from data consisting of the percentages of the cases

falling into each of the four possible categories as a result of the assignment of up or

down to either check. In order to calculate a dependable coefficient of correlation in

this manner it is necessary that the percentages in all cells of the fourfold table, such

as those in Table 4. 3, be large enough to permit a reasonably accurate reading from

the computing diagrams. In the Stage D data, too few students were assigned downs to

meet this requirement; hence, the computation of a tetrachoric coefficient of correla-

tion from these data would have been undependable. The f.equency of down awards at

Stage A, however, allowed for the computation of a more dependable tetrachoric

correlation coefficient. Table 4.3 gives the percentages-for both stages and the result-

ing correlations for Stage A.

Here, a fairly large difference appears between the reliability of up-down awards

in the first half of the experiment (ATJ used alone) and their reliability in the last half

(ATJ used with objective grading). The obtained difference (.25) probably reveals a

real increase in the consistency with which ups and downs were awarded in the second

half of the experiment. It is not possible to obtain an exact estimate of the dependabil-

ity of a difference between tetrachoric correlations, but there are ways of approximat-

ing it. One way Is to take into account the fact that the sampling fluctuation of
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TABLE 4.3

PERCENTAGES OF UP AND DOWN AWARDS

STAGE A

ATJ used alone

A-19X

DUWN UP TLJTAL

UP 22.9 42.2 65.1

DUOW 22.1 12.8 34.9 rteat -41"

TOTAL 45.0 55.0 100.0 N 109

ATJ with *Jective grading

A--19X

DOWN UP XTTAL

UP 15.9 48.7 64.6

0, 0 W• 24.8 10.6 35.4 rt.t "66m

TOTAL 40.7 59.3 100.0 N = 112

Computed fram the Thurstone Tabee.



TABLE 4.3

PERCENTAGES OF UP AND DOWN AWARDS

STAGE D

ATJ used alone

DOWN UP TOTAL

UP 14.5 74.5 89.0

, DOWN 5.5 5.5 11.0 N : 110

TOTAL 20.0 80.0 100.0

ATJ with objective griding

D-111

DONN UP TOTAL

UP 14.8 76.9 91.7

DOWN 2.8 5.5 8.3 N -108

TOTAL 17.6 82.4 100.0
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tetrachoric r can be as much as 50% greater than Pearson r (5, p. 3 3 5) and treat the

difference as if it had been obtained from Pearson r's whose S.E.'s were one and one

half times as large as normal. This yieids a conservative estimate of the significance of

the obtained difference. In the present case, the results of such a computation show

that the difference of . 25 between the obtained tetrachoric r's could have occurred by

chance only 12 times out of 100.

This finding suggests that the reliability of awardin0 ups and downs by ATJ fkrnis

improved in the last half of the experiment. The question of whether this increase in

reliability must be attributed to the concurrent use of objective grading or to other

factors will be discussed in the following chapter.

The Relationship Between the Grades of Ye and Down to the Total Score

One of the differences between the currently used A- 19 check flight and the usual

standardized selection or progress test is that the decision of pass-fail, or in this case,

"up-down," is not determined from a definite cuf -off point on the score continuum.

Rather, it is made on the basis of the check pilot's overall judgment as to whether the

student is "safe for solo." It is entirely possible, particularly in Stage A, for a student

to fly an excellent check flight in all respects with the exception of one crucial

maneuver on which he exhibits dangerous behavior. In this case, the student might get

a fairly good overall grade, but nevertheless be awarded a "down."

In order to determine whether the decision of the check pilot in regard to "up" or

"*down" bore any very significant relationship to the total score made by the student,

biserlal correlation coefficients were computed from the Stage A data and ore presented
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in Table 4.4. Again, the Stage D data are so unbalanced in terms of percentages of

ups and downs that a correlation computed on them would be of doubtful dependability.

The biserial coefficients are all rather high and indicate that there is a strong

tendency for students who are judged "safe for solo" to get high grades, and for those

judged "unsafe for solo" to get low grades, particularly when the grades are awar•t-d

on the basis of ATJ forms used alone. This tendency appears to be less strong when the

total score is based on ATJ forms used with objective grading, and even weaker when

the total score is derived from the objective grading booklet.

Split-half Reliability

Although the ride-ride reliability data presented above should serve as the primary

means of evaluating the two grading systems under comparison, other types of reliabil-

ity measures provide valuable information. One such measure is split-half reliability.

Computation of this statistic involves splitting the completed check flight form into two

comparable halves and calculating a correlation coefficient between the scores on the

halves.

By assigning the items to two groups by the toss of a coin, two approximately

equivalent check flight forms of half the original length were devised. A correlation

between these half-tests -- the split-half reliability -- is an indication of the consis-

tency of equivalent forms recorded at the same time by the same check pilot. By means

of a simple computation, the resulting correlation coefficient may be corrected for the

decrease in length of the form caused by splitting it into two halves.

in both Stage A and Stage D split-half reliabilities were computed for the objec-

live grading booklets. These analyses revealed for the Stage A booklet a split-half

33



TABLE 4.4

BISERIAL CORRELATION COErFICIENTS BETV/EErN
UP-DOWN AWARDS AND TOTAL SCORES

A-191 A-19AX

rbis rbis N

ATJ used
Alon .88 109 .89 109

ATJ with
objective grading .83 112 .84 112

UbJojctive
grading .72 112 .72 112
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reliability coefficient of .95 when corrected for length by the Spearman-Brown formula,

and for the Stage D booklet a corrected split-half reliability of .89. This indicates in

both cases a very high degree of "internal" reliability for the objective check flight

forms.

Split-half analysis of objective grading data was based on 25 cases randomly

selected from the first check flight.

In order to obtain split-half reliability information for the ATJ grading forms, a

slightly different method of selecting the two halves of the form was employed. Since

the ATJ form contains only 18 items in Stage A and 16 in Stage D, a perfectly random

split made by the toss of a coin might result in a division heavily weighted on one side

by maneuvers of one type, and on the other side by maneuvers of another type. It was

therefore decided to split the ATJ form in such a way as to make each half appear to be

approximately equivalent in terms of maneuvers.

The division of items in the Stage A ATJ form into two halves resulted in assigning

the items in the following way:

1st Half 2nd Half

Cockpit Check Level Flight
Turns Taxiing
Transitions Takeoffs

Landing Pattern Slow Flight
Landings Stalls
Spin Approaches
Emergencies Cross Wind Landings
Heudwurk. Air Discipline
Reaction to Flight Mental Attitude

The division of the Stage D ATJ form into two halves resulted in assigning the

itanas inr the following way:
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1st Half 2nd Half

Full Panel Full Panel
Nose Position Wing Position
Transitions Standard Rate Turns
Turn Pattern Charlie Pattern

Partial Panel Partial Panel
Nose Position Wing Position
Tionsitions Timed Turns
Practical Problem Unusual Attitudes

Attributes Attributes
Headwork Air Discipline
Reaction to Flight Mental Attitude

The correlation between the halves of the Stage A ATJ form selected in this way

was .63* which, when expanded to the original length by the Spearman-Brown formula,

becomes .77. The correlation between the halves of the Stage D ATJ form selected in

this way was .68 which, when exp,,anded to the original length by the Spearman-Brown

formula becomes .81. Split-half reliabilities of this magnitude indicate that these

forms have considerable internal reliability.

The fact that the objective grading form includes certain repetitions of maneuvers

and portions of maneuvers made it possible to compute the reliability of some parts of

the check flight form in terms of the consistency with which the same chec.k pilot

grades similar maneuvers at different times during the flight. in all, five separate

analyses of this type were made on splits as described below.

In Stage A the student is required to make eight landings: three crosswind, four

* These correlations are based on data from the first check flight graded by ATJ alone

for all 109 cases.
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into the wind, and one final landing at the home field. He is also required to enter

the traffic pattern of two differeni outlying fields using the standard field entry pro-

cedure. In Stage D three of the maneuvers involve sufficient repetitions of parts to pro-

vide for the same type of analysis. In the Turn Pattern, six turns are required, and may

easily be broken down into two groups. Charlie Pattern includes fuur turns and four

straight legs. Turns and straight legs were assigned to one half or the other on the basis

of similarity of requirements, such as transitions, climbs, descents, etc. Under partial

panel conditions the student is required to recover from four unusual attitudes, and the

division was made so that two recoveries were assigned to each half.

Table 4.5 gives the split-half reliabilities for the maneuvers described above.

These correlations, based on selected ports of the form, do not, of course, give an

indication of the reliability of the entire form, but do provide valuable information on

the consistency of grading at different times during the same flight.

Analysis of Subtasks

Two major types of information may be derived by dividing the total check flight

into subtasks and analyzing them as separate parts of the entire check. First, it can be

determined whether the different parts of the check measure the same or different

skills, and second, it can be discovered whether some parts of the check flight are

graded more reliably than others. Information on both of these points was obtained in

the present study and will be presented following a description of the subtcsks into

which the check flights were divided.

Distribution of Scores on Subtasks Within the A- 19 Check Flight

The subtasks into which each check flight form was divided are listed in Table 4.6.
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TABLE 4.5

SPLIT-HALF RELIABILITIES OF MANEUVERS GRADED
ON THE OBJECTIVE FORM

STAGE A

Maneuver r corrected r* N

Landings .78 .88 25*

Standard rield Entry .56 .72 25

STAGE D

Turn Pattern .67 .g0 25

Charlie Pattern .71 .83 25

Unusual Attitudes .66 .80 25

Corrected for double length.

Because of the computationul labor involved in reactring each book-
let, these analyses sure made on a randc&ly selected sample of 25
cases from the first check flight only.

38



TABLE 4.6

MANEUVERS COMPRISING EACH SUBTASK OF THE

GRADING FORM

ATJ Grading 1-orma

3%.G. A sTAGE D

Subtaska x&neuvers aubtaaks saneuvers

Patterns and cockpit check Full Panel Nose position
Prqw-eduree Taxilin Lees Patterns Wing position

Air discipline iransitiona
Standard rate tu.ns

Landings and Takeoff
•rko'ffs Landing Pattern Full Panel Turn pattern

Landings Patterns uharlit pu4L,.n,
Approaches
Cross hind land- All Full Panel Nese position

ings Wing poe ition
ransmitions

Figh Work Turna Standard rate turns
Slow flight Turn pattern
.ransition3 Charlie pattern
SLalls
Spin Partial Panel Nose position
Level flight Less Patterns Wing position

rransitions
Attribute Reaction to Timed turns

flight
Headwork Partial Panel Unusual attitudes
Ikntal Atti- Patterns Practical problam

tude
All Partial Noes poeition
Panel Wing position

Transitions
Timed turns
Unusual attitudes
Practical problem

Flight Atti- Nose position
tudes Full Panel

Partial Panel
" position

Full Panol
Partial Panel

Transitions
fPllI Panel
Partial Panel

Pattern Total ICW pattern
Turn pattern
Unusual attitudes

rsotical problae
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TABLE 4.6

MANEUVERS COMPRISiNG EACH SUBTASK OF THE
GRADING FORM

Qbjective Grading Forn•

STAG?: A STAGE D
Subtaska Maneuvers Subtasis

Patter-is and Pre-flight and Taxiing "C" Pattern
Procedure. Standard r.eld wntry

".*I l1iC aflry and 'attern fLwrt Vattern
at Hm Field

Unusual. Attitudes
Landings and Initial Takeoff and Field
Takeoffs Eoparture Practical Problem

500' Pattern Touch and Go
Landings

Final Landing

rgsenciea High Altitude bergeacies
LM Altitude Eimrgenciea

High Work Steep Turns
Slow Flight
Stall.
Spin@

Attributes Planning
Coordination
Alertness for other Traffic
Use or ifla Tabs
Initiative
t•tional Tension
Aizrickness
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One further breakdown of subtasks in the case of the Stage A objective booklet

was the separation of the 500' Pattern Touch and Go Landing page into two sections for

scoring. These sections were so selected that the ono refcrred to as "Left-half" included

only the climb out of the field, the pattern around the field, and the approach; the

other, referred to as "Right-half," included those items from touchdown to takeoff, or

in effect, the items most directly concerned with the actual landing and ground control

of the aircraft. Th.is divii.;on w:aes fe!t to offer promist in the cnalysis 541re mnny 0'.-

dents were reported to have difficulty in one phase, but not in the other.

Table 4.7 gives the subtasks, with the means, standard deviations, and ride-ride

reliabilities obtained in the analysis.

Ride-ride Reliabilities of the Subtasks

The measures of ride-ride reliability presented so far have had to do with the

extent to which the entire first check flight predicts the outcome of the second. It is

also desirable to know whether some particular maneuvers, or groups of maneuvers,

provide a more stable score from one ride to another. In order to obtain information on

this point, the ride-ride reliabilities of subsasks presented in Table 4.7 were computed..

The correlations in Table 4.7 indicate that some subtasks of the objective grading

form are definitely graded more reliably than others, while differences among subtask

reliabilities of the ATJ form are less apparent. In the Stage A objective data the sub-

tasks, Patterns and Procedures, and Emergencies do not have ride-ride reliabilities

significantly different from zero. Patterns and Procedures also has the lowest ride-ride

reliability of any subtask measured by the ATJ form, but it is significantly different
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TABLE 4..7

MEANS, STANDARD DEVIATIONS, AND RIDE-RIDE
RELIABILITIES OF THE SUBTASK SCORES

STAGE A

A1'J used alone

A-19X A-19AX

u S.v. m 2.0. rXA1

Patt-rna anJ
Procedurea 8.44 1.9 8.58 0.88 .19

Landings and
Takeo f f 12- 77 t55 13-L~ 2.- 3 4

High
,iork 17.37 1.80 17.37 1.65 .23

Attributes 8.70 0.94 8.84 0.93 .23

,Maneuver
1ota.) 38.b4 4.11 39.39 3.81 .42

Grand
Total 49.V4 4.93 5u.91 4.47 .43

.' 109
.*r * .0958

ATJ used with objective arding

A-191 A-19AX

1 S.D. U S.. r3.Ax

PAtterno and
Prmcedures 8.34 1.29 8.61 1.04 .19

"Landings and
Taksoff. 13.13 2.5J4 13.05 2.39 .51

rdgh
nork 17.46 2.39 17.29 1.83 .29

Attributes 8.89 1.09 9.04 1.00 .31

lmneuvar
Total 42.07 4.62 42.14 4.11 .50

Grand
Total 53.54 5.72 53.97 4.81 .50

N 1, 112
S.E.O = .0944
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TABLE 4.7

MEANS, STANDARD DEVIATIONS, AND RIDE-RIDE

RELIABILITIES OF THE SUBTASK SCORES

ý_.rective Grading Form

A -toy A-19AX

u S.D. U S.D. rXAX

Patterns and
Procedures 30.43 4.96 30.73 5.39 .07

Left Half
Landings 63.70 13.11 65,70 16.86 .21

Right Half
landings 53.18 12.70 53.64 12.05 .39

Takeoff and
Landings 124.86 23.57 126.98 27.25 .31

Emergencies 12.48 2.37 12.18 2.35 .01

High5.40
"7Jork 31.37 5.98 31.88 5,24 .30

Attributes 3.62 1.93 3.79 1.86 .29

'rotal 203.52 32.41 206.-4 34.99 .31

N:= 112
S.E.rt = .0944
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TABLE 4.7

MEANS, STANDARD DEVIATIONS, AND RIDE-RIDE
RELIABILITIES OF THE SUBTASK SCORES

STAGE D

ATJ used alone

D-11X D-I1AU

M S.D. M S.D.

Full Panel
(less patterns) 11.67 2.11 12.28 1.94 .22

Full Panel
Pattern Total 5.61 1.28 6.05 1.13 .18

Full Panel
Total 17.28 3.11 18.33 2.86 .28

Partial Panel
(less patterns) 10.86 2.40 11.23 2.11 .39

Partial Panel
Pattern Total 5.05 1.25 5.42 1.17 .37

Partial Panel
Total 16.06 3.32 16.87 3.33 .411

Flight Atti-
tude Total 22.54 3.69 23.51 3.34 .42

Pattern
Total 10.66 2.02 11.46 1.76 .34

Maneuver
Total 33.42 5.33 35.07 4.75 .44

Attributes 12.01 1.21 12.61 1.10 .07

Grand
Total 45.03 6.05 47.64 5.48 .42

N . 110
SOE ro = .0953
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TABLE 4.7

MEANS, STANDARD DEVIATIONS, AND RIDE-RIDE
RELIABILITIES OF THE SUBTASK SCORES

ATJ ute~d with objective grading

D-UX D-1.1AX

M S.D. M S.D. rX_AX

Full Panel
(leis patterns) 12.26 1.92 12.95 1.50 .37

Full Panel
Pattern Total 6.24 1.15 6.36 .94 .25

Full Panel
Total 18.50 2.81 19.33 2.16 .41

Partial Panel
(less patterns) 11.73 1.90 U.93 1.85 .26

Partial Panel
Pattern Total 5.54 1.40 5.69 1.27 .29

Partial Panel
Total 17.27 3.02 17.60 2.81 .37

Flight Atti-
tude Total 23.99 3.14 24.88 2.70 .37

Pattern
Total 11.78 2.O01 12.o6 1.69 .36

Maneuver
Total 35.62 5.28 36.95 4.06 .39

Attributes 12.0O 1.31 12.62 1.04 .14

Grand
Total 48.00 5.70 49.57 4.59 .41

N= 108
S.E.ro .0962
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TABLE 4.7

MEANS, STANDARD DEVIATIONS, AND RIDE-RIDE
RELIABILITIES OF THE SUBTASK SCORES

Obiectivo Gradin Form

D-1IX D-flAX

Turn
Pattern 31.49 4.12 31.36 3.89 .11

Charlie
Pattern 76.12 12.99 76.38 11.89 .35

Unusual
Attitudea 1094 4.44 11.59 4.39 .21

Practical
Problem 15.51 4.78 15.25 5.22 .16

Total 134.85 20.21 135.06 19.80 .33

N a 108
S.E.ro = .0962
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From zero at the .05 level oF confidence. Reliability of ATJ Emergencie, .ould not be

obtained in this analysis since emergencies are covered by unly one item in the ATJ

form, thus imposing a severe restriction on the possible range of scores for the subtask.

,n the Stage D objective data, neither Turn Pattern nor Practical Problem reveals

a significant ride-ride reliability, while Charlie Pattern seems to be as reliable as the

entire form. The only subtask reliability of the ATJ Stage D check flight which does

rlun differ signiticantly from zero is Attributes.

Intercorrelations of the Subtasks

In the measurement of a comple skill such as flying, it is desirable to know

whether the different parts of the "examination" measure the some fundamental skill,

or different skills which are independent of each other. This may be discovered by

comparing the correlations between the various parts. If these tend to be high, it means

that the parts tend to measure the some thing. if they tend to be low, the meaning is

that separate skills are measured by the different parts of the check flight.

For the benefit of the technical reader, complete intercorrelation tables are

presented for Stage A and Stage D In Appendix C. Those who wish to interpret these

relationships are cautioned to chock the content of the subtasks, particularly In Stage

D, since certain of them are portions of larger ones. Corrections for part-whole

correlation were made only in the correlations between subtiks and total score.

Relationship Between ATJ and Objective Scores Assigned y the Same Check Pilot

In the second half of the experimental tryout, when the student was graded on both

the ATJ form and the objective grading form, data were collected which allowed for
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the computation of measures of agreement between the two types of form. The most

general indication of the agreement of the scores derived from the different Forms is the

correlation between total scores.

In Stage A the correlation between the ATJ and the objective scores was .77 en

the first check flight and .76 on the second. In Stage D these correlations were .65 on

the first and .61 on the second. This indicates that the two grading forms are measuring

much the some thing, but the agreement between them is by no means perfect.

Since certain subtasks of the Stage A objective grading form are very similar to

the subtasks of the ATJ form, correlaticos netween these similar subtosks were computed

to discover the agreement between subjective and objeciive ratings of essentially the

same maneuvers. These correlations are presented in Table 4.8. Again it is apparent

that considerable agreement exists between ATJ and objective scores.

Item Analysis of the A- 19 Objective Check

When a newly constructed test is tried out for the first time, it is nearly always

true that some items in the test are gcd and some items in the test turn out to be bad.

One indication of the quality of an item is the contribution it makes to the overall

score of the test. A good Item is one which makes a significant contribution to the

overall score, while a bad item is one which makes either no contribution or is

actually negatively correlated with the total score.

The two statistics which ore ordinarily used to evaluate items in a test are, (a) a

correlation coefficient calculated for each item against the total score to determine

the item's contribution to that score, and (b) a percentage of subjects in the sample
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TABLE 4.8

COI(RELATIONS BETWEEN SIMILAR SUBTASKS
OF THE ATJ AND OBJECTIVE GRADING

FORMS

Subtaska r r
(A-191) (A-19AX)

Takeo ffs and
-ndtnga .68 .69

High
WDrk .63 .54

N 11.2
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who pass the item, which reveals the level of difficulty. Ideally, a standardized

measuring instrument should have a good selection of items in terms of difficulty level,

ranging from very difficult items to very easy ones. The majority of the items should be

of medium difficulty so that approximately half the people tested pass the item while

approximately half fail. Also, if people wI.o pass a particular item tend to be people

who make high scores on the overall test, and people who fail the item tend to be

those who make low overall scores, the item will have positive correlation with the

total score and thereby be revealed as a good item. The strength of this tendency, as

revealed by the correlation coefficient, gives an indication cf how good the item is.

The general plan of the item analysis involved dividing the total sample of cases

into two parts. The item correlations were computed using one part, while the itt as

revealed as having acceptable qualities in terms of the anaiysis were treated as a

shortened form of the test for a ride-ride reliability analysis in the s.etond part of the

sample.

The nature of the Stage A check flight form made it necessary to devise certain

special procedures which would make it suitable for an item analysis. These are

briefly described below.

Since a number of items in the form, particularly those relating to landings, were

repeated a number of times during the check flight, it was necessary to select those of

the repetitions which would be suitable for analysis. It was decided that in general an

item would be analyzed only the first time it appeared in a particular section of the

booklet.
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The datz. on which the analysis of items was performed came from the grading

booklets of the first flight check taken by all students at North Whiting. Point biserial

correlati.on coefficients were computed for all analyzed items in these booklets using as

a criterion the student's combined total score based on the sum of the first plus the

second objective check flight.

A few items were not analyzed because their difficulty level was such as to make

an analysis inappropriate. In order for an item to qualify for analysis it had to reveal

more than 5 per cent of the cases in either the within limits or outside limits category.

The distribution of point biserial coefficients of correlation is given in Table 4.9.

Following the item analysis the 100 "best items" were selected on the basis of the

magnitude of the point biserial correlation coefficients of the items. These 100 "best

;ems" made up the content of the shortened version of the test which was then tried

out by nrnning an additional ride-ride correlation on !he booklets from the field which

had not yet figured in the analysis.

Selection of the 100 "best items" resulted in retaining all items having 3 point

biserial correlation of . 17 or higher. The ride-ride reliability as computed from 56

pairs of independent check rides performed at South Whiting Field was .25.

All item-criterion correlations obtained in the analysis may be found in Appendix

D.
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TABLE 4.9

DISTRIBUTION OF ITEM CRITERION

CORRELATIONS

rA s rpis f

51 2 16 3
49 2 15 1
48 2 14 4
47 1 13 3
46 1 12 3
45 2 11 4
42 1 10 1

39 2 09 1
38 2 07 3
37 4 06 3
36 4 05 1
35 3 04 4
34 3 03 1
33 3 02 6

32 7 01 1

31 3 00 1
30 6 -01 2
29 1 -02 1
28 6 -U3 1
27 3 -04 1
26 4 -07 2
•5 3 -08 1
24 5 -09 1
23 3 -11 1
22 3 -12 1
21 6 -14 1
20 8 -15 1
19 1 -17 1
18 4
17 6 N -155
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Chapter V

DISCUSSION AND CONCLUS:ONS

Mojor Findings

The main import of the findings is that the objective grading forms developed and

evaluated in the present study are no improvement over the ATJ forms which are in

current use. In view of the need for improved measures of flying skill, it is important

that we examine the possible reasons for this lack of success with objective measures.

The failure to obtain satisfactory ride-ride reliabilities with the objective grading

forms may result as much from real day-to-day fluctuations in student performance as

from errors in measuring that performance. In his summary of the World War II research

done on objective grading in the Army Air Forces, Miller observes that in many cases

efforts were made to improve ride-ride relbability, only to find that the low reliability

was due to erratic day-to-day fluctuations in performance rather than to errors of

measurement (7 ,p. 361). Observers using objective grading forms tended to agree very

well regarding a given performance of a student. Split-half reliabilities of objective

grading forms were also consistently high. Low reliability occurred primarily when the

observations were made by different check pilots on different days in different air-

planes, thus suggesting that the low ride-ride reliability coefficients were due to

factors other than errors in measurement.

It seems likely that the some factors operated in the present study. Although the

conditions of the tryout afforded no opportunity to obtain measures of observer agree-

ment concerning the some performance, the split-half reliabilities of the objective
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grading forms are high. If we may suppose that the grading forms used in this investiga-

tion are representative of those used elsewhere, it appears that the most likely reason

for low ride-ride reliabiliy lies in varicbility of student performance from one ride tu

the next.

The relatively low ride-ride rellabilities found in this study are consistent with

dhe results of wartime research in the Army Air Forces, but inconsistent with the results

reported by Gordon (4) and Nagay (8) in connection with the tryout of the standard

flight check for the airline transport rating. These investigators attribute their success

in obtaining high ride-r;de reliabilities largely to the fact that the flight check was

based on the critical requirements of the airline pilot's job. It is reasoned that perform-

ance on the critical aspects of flying is not subject to as much variation from day to day

as is performance on less important aspects. This reasoning may be correct in the case

of the highly experienced airline pilots who were the subjects of the tryout. However,

it may not hold for flight students in training. Thus, the wide difference in amount of

flight experience of airline pilots as compared to flight students in the early stages of

training could account for the inconsistency in results.

Advantages of Two Safe-for-Solo Checks

In order to obtain stable measures of variable oerformance, it is necessary to take

the average of severul measurements. This suggests that more than one check flight

would be desirable at the end of crucial stages in training, such as Stage A.

Since the check pilot's decision on the A- 19 check flight Is a crucial one, it is

important that the decision be made with as much accuracy as practicable. Evidence
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that the accuracy of A-19 decisions is very low at the present time may be found in

Table 4.3. in 35.7 per cent of the cases where ATJ forms were used alone, the two

check pilots disajreed as to whether the student was safe for solo. if, instead of the

check pilot's judgment, we used the toss of a coin to decide the outcome of the two

check flights, we should have only 50 per cent disagreement, which is not a great deal

more than we now have.

The fact that much of this disagreement may be due to real differences in the

student's performance on the two successive rides merely serves to emphasize the

importance of meesuring his performance more than once. An "up" today should mean

that the student will be safe for solo tomorrow, when he is scheduled for his first com-

plete solo period.

It is possible to estimate the increase in reliability obtained by using the some

measure more than once. In the case of the A-19 check ride, whose reliability was

found to be .43 in the first half of the experiment, the combined scores of the two

check rides should produce a reliability of .60. Thus, the use of two check flights

instead of one would produce a valuable increase in the accuracy of predictions about

future performance.

In a questionnaire administered after the tryout, 92 per cent of the BTU-1 check

pilots expressed the opinion that the two-out-of-three check flight system gave a better

evaluation of the student's ability. Sixty-five per cent were of the opinion that it

would be a good idea to use the system regularly. Eighty-five per cent felt, however,

that the students disliked the idea of having to pass two-out-of-three checks.
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The instructors' estimate of student opinior, however, was not substantiated in

interviews with a sample of 21 students who participated in the tryout at Whiting Field.

Sixty-seven per cent of these students reported that they favored the idea of having at

least twc checks before soloing, and 25 per cent thought it would be a good idea to

have multiple checks at the end of every stage.

A check flight not only provides a measure oF a stuce tt's flying ability; it is also

a valuable learning experience for the student. This fact is substantiated Fn Table 4. 1

where the means and standard deviations of total scores for all check rides are pre-

sented. In every case, both in Stage A and Stage 0, the mean score made on the

second check flijht is higher than that made on the first. Not all of the differences are

large enough to be statistically significant, but the consistent trend in the results

furnishes persuasive evidence that higher scores are made on the second check flight

than on the first. Since this occurred without students having the benefit of a post-

flight briefing between the first and second checks, it is reasonable to suppose that

even greater improvement would result from a check flight followed by briefing.

Effect of Objective Grading Upon the Reliability of ATJ Scores

In planning the experimental tryout it was anticipated that the use of objective

grading might affect the reliability of scores awarded on the basis of ATJ forms. It

seemed possible that the lectures which were to be given in connection with objective

grading indoctrination, combined with the actual use of the form in the air, might

produce a favorable increase in the uccuracy of the subjective grades. It was primarily

for this reason that a preliminary group was given two successive checks graded by ATJ

forms only.
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The trend in results at Stage A shows on increase in reliability of ATJ scores when

objective grading occ%,rred. However, if this trend in the Stage A results were a

general phenomenon, one would expect it to appear in the data from Stage D also.

Since it does not, serious doubt is cast upon the interpretation that ATJ scores are made

more reliable by association with objective grading.

Certain differenrePs in procedure between the Stage A tryout and the tryout at Stage

D probably account for the inconsistency in results. The major difference in procedure

was that the second check pilot in Stage A carried a sealed envelope which contained

the results of the first check ride. Whether the check pilot opened the envelope only

according to instructions was largely determined by his willingness to cooperate in the

experiment. Since considerable instructor resistance was encountered in using the

objective grading forms, cooperation with the sealed envelope was probably poc.rer in

the last half of the experimenit. This could account for an apparent increase in reliabil-

ity of ATJ scores used concurrently with objective grading in Stage A without there

being any causal connection between objective grading and the rise in reliability.

Objective Scores May Be More Valid, Though No More Reliable Than ATJ

T'.e objective measures, though no more reliable than the subjective, could

nevertheless be more valid indications of flying skill. Subjective ratings of performance

are known to be influenced by "irrelevant" factors, such as the general appearance of

the person rated, his personality, his politeness to the persor doing the rating, etc.

These characteristics of an individual ore fairly constant from day to day and could

give rise to a kind of consistency in subjective grading which is quite unrelated to

flying skill.
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It seems probable that the objective meajures are less subject to the above kinds

of bias. They should therefore be more relevant measures of flying proficiency. A test

of this important possibility is beyond the scope of the present report, since it would

require a long-range follow-up of students graded by the two methods.

Objective Grading May Hove Influenced Student Performance Favorably

The fact that students in both stages made higher ATJ scores in the second half of

the experiment where objective grading was used (cf. Table 4. 1) suggests that they may

perform better when they know that a detailed record is being made of the performance.

The mean ATl scores of students who were objectively graded are, in all cases,

significantly higher than those of students who were graded by ATJ farms alone.

M ~~ Conclusion

Th.e objective grading methods tried out in this study are not suitable for regular

use in Naval Air Training. Although some minor advantages accompany their use,

these are offset by major disadvantages resulting from the complexity of the grading

f orms.

Sixty-nine per cent of the instructors who participated in the experimental tryout

considered the use of the objective booklets dangerous. Of these, however, 72 per

cent felt that the booklets could be shortened and simplified enough to make them safe,

while still retaining the general idea of obiective, in-flight grading. Thus, a Sizeoble

majority of the experienced flight instructors who used the objective grading booklets

believed that objective, in-flight grading could be made practical; they were, how-

ever, in substantial agreement that the particular forms used were not.
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In view of the many important advantages of objective grade-, continued efforts

should be made to develop practical methods of obtaining them.

The present results suggest that predictions of student performance must be based

on a wider sample of behavior than that afforded by a single check flight. This agrees

with the wartime research of the Army Air Forces (7). The major implication is that

more than one check flight must be given to provide reasonably accurate prediction.

In the case of the safe-for-solo check at the end of Stage A, where the important

prediction is made that the student will or will not be safe-for-solo on his next flight,

two independent check rides ore recommended.
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APPENDIX A



CNABT 367.22

(5-1-51)

STAGE "A" - PRIMARY

SYLLABUS HOURS HOURS
PERIOD DESCRIPTION FLIGHT BRIEFING

Stage "A" - This stage is devoted to dual instruc-
tion for the purpui, uof quulifyin9 students to fly
solo. It consists of seventeen (17) dual instruc-
tion flights (A-12 being a dual progress check by
a check pilot); one check by student's own in-
structor (A- 1i), one check by a member of the
Unit's check board (A-19), and one solo (A-20).
The student shall be in the front cockpit on all
A Stoge flights, except as noted in A-6.

A-] Instructor review cockpit fundamentals, including 1.25 .50
Dual proper use of radio. Student recite check-off

list on this and AlI subsequent flights. Instructor
demonstrate taxiing. Instructor introduce funda-
mentals of attitude flight. Demonstrate inherent
stability of aircraft. The proper use of trim tabs
will be stressed in all attitude changes. Instructor
explain course rules, point out outlying fields in
relation to each other, prominent landmarks and

area boundaries. Emphasize importance of being
alert for other traffic in area.

A-2 Review period A-1. Student taxi with help of 1.25 .50
Dual instructor, review fundamentals of attitude

fliaht. use of trim tabs, and course rules.
Instructor demonstrate climbs, glide%, ad'x
level flight.

A-3 Student taxi with help of instructor. Student 1.25 .50
Dual practice climb to altitude, "S" turns, climbing,

gliding, and level flight. Instructor explain and
have student practice use of wheels and flaps.
Student practice gilding turns with powter off,
wheels down and flaps 20 degrees. Stres use of
trim tabs In all changes In attitudes, airspeeds,
and power settings. Instructor introduce approach
to a stall.

A-i



SYLLABUS HOURS HOURS
PERIOD DESCRIPT!ON FLIGHT BRIEFING

A-4 Review basic fundamentals on this and each subse- 1.25 .50
Dual quent fligh? as necessary. Introduce take-off with

help of instructor. Introduce steep turns. Review
approach to a stall. Introduce power-off stall with
power-off recovery. Student return to home field
with help of instructor.

A-5 Student taxi out and take off with help of instruc- 1.25 .50
Dual tor. Review approach to a stall. Introduce straight

climbing stall and climbing turn stalls, left and
right. Demonstrate field entry and landing. Ap-
proaches will be 90 degree power-off, using 20
degrees flap, touch-and-go. Student return to
home field with help of instructor.

A-6 Student take off and proceed to area. Introduce 1.25 .50
Dual slow flight, wheels and full flaps down (70 knots).

Review approach to a stall. Introduce power-on
and power-off spirals. Student practice field entry
and 90 degree power-off approaches to touch-and-
go landings. Introduce appro-_ch turn stalls and
landing attitude stalls. Land plane at outlying
field and return with student in rear cockpit.

A-7 Student take off and proceed to area. Initroduce 1 .25 .50
Dual spin, stressing positive recovery. Introduce pro-

gressive stall and elevator trim tab stall. Instructor
introduce drift correction using rectangular pattern
around a field. Introduce 180 degree power ap-
proach to touch-and-go landing, using 20 degrees
a flap. This and all subsequent approaches will be
180 degree power approaches. Students return to

home field and complete approaches as far as his
progress and ability permit on this and each subse-
quent flight.

A-8 Student take off, climb to altitude and review high 1.25 .50
Dual work. Introduce high altitude emergency; a high

altitude emergency will be given on all subsequent
flights. Student practice 180 degree half flop
approaches to touch-and-go landings at a hard
surface field.
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SYLLABUS HOURS HOURS
PERIOD DESCRIPTION FLIGHT BRIEFING

A-9 Instructor introduce stalls from skidded, gliding 1.25 .50
Dual turns. Review spins. Introduce low altitude

emergencies. Instructor introduce wave-off
procedure at base field. Intioduce use of com-
pass and have student refer to it going to and
returning from area.

A-l10 Review 20 degree f lap touch-and-go landings. 1.25 .50
Dual Introduce full flop, full stop landings. Introduce

no flap touch-and-go landings. Review high
work and introduce steep turn stalls.

A-1Il Review alli maneuvers introduced through A- 10 1.25 .50
Dual

A- 12 Progress check on all maneuvers introduced 1.25 .50
Dual through A-10, except full flop landings.
Progress
Check

A-13 Introduce cross-wind landings and take-offs, and 1.25 .50
Dual review same on all subsequent flights. Review all

other work as required.

A- 14 Review previous work as needed. Instructor demon- 1.25 .50
Dual strate small field emergency procedure.-

A-I15 Review previous work as needed. Introduce full 1.25 .50
Dual flaps landing in mild cross-wind.

A- 16 Review previous work as needed. 1.25 .50
Dual

A- 17 Review previous work as needed. 1.25 .50
Dual

A-lB8 Instructor's check. Cover all work introduced in 1.25 .50
Dual A Stage. This flight shall be marked "Safe for

Sol*," or "Unsafe for Solo.*
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SYLLABUS HOURS HOURS
PERIOD DESCRIPTION FLIGHT BRIEFING

A- 19 Check on atIl Stage A work by a member of the 1.50 .50
Check Unit check board. This check is primarily a

safety check to determine if the student is safe
for solo. The student is required to:

(1) Inspect the plane, start, warm up
and test the engine correctly. At
the end of the flight, he should be
able to demonstrate the proper
method of stopping the engine.

(2) Demonstrate ability to taxi safely
and use the brakes property.

(3) Go over cockpit check-off list
correctly. Take off without
excessive swerving. Use propeller,
throttle and landing gear controls
properly.

(4) Fly a series of climbing and gliding
"S" turns without excessive skidding
or slipping.

(5) Execute two out of three ,oo land-
ings on an outlying field. All land-
ings must be safe and in first third of
field. If the student exhibits any
tendency to level off high, fly ;nto
ground, or fails to hold the stick bock
after landing, he shall be marked
"Unsafe for Solo."

(6) Maintain Jhe prescribed climbing artd
gliding speeds within reasonable
limits.

(7) Enter and recover from all turns and
spirals without excessive skidding
and slipping.

(8) Demonstrate proper reaction and
headwork in emergency procedure.

(9) Fly safely in traffic, obeying all
rules.

(10) Demonstrate proper recovery from
stalls and spins.

(11) Demonstrate proper procedure for
cross-wind landings.
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SYLLABUS HOURS HOURS
PERIOD DESCRIPTION FLIGHT BRIEFING

A-I19 (Cont'd)
Check (12) Satisfactorily master necessary cockpii

controls in all take-offs, approaches,
and landings.

(13) If check is satisfactory, let instructor
out and make three (3) solo take-offs
and landings at an outlying field.

(14).Make a successful power approach to
the base field and execute a safe
landing on the runway.

A-20 Practice maneuvers that ore recommended by in- 1.25
Solo structor except students will not practice cross-

wind landings, simulated emergencies, small
field procedure, normal spins, inverted spins,
inverted flight, or acrobatics. The student shall
have a f if teen (15) minute warm-up flIight with
instructor prior to flight A-20, if he has not flown
for three days.
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CNABT 367.23
(5-1-51)

STAGE "D" - INSTRUMENTS

FLIGHT

SYLLABUS HOURS HOURS
PERIOD DESCRIPTION FLIGHT BRIEFING

Stage "D" - This stage consists of sixteen (16)
periods devoted to Basic Instruments and Radio
Range Procedure and about five (5) periods of
contact review flights, the first and last contact
flights being safe for solo duals. The first eleven
(11) periods will be basic instruments, followed
by five (5) periods of radio range work. The
eleventh flight is an instrument check and the
sixteenth is a radio check. It will be noted that
in this syllabus there is no reference made at any
time to "Full Panel" or "Partial Panel? Rather
each flight is broken into "With Gyros" and the
associated maneuvers and "Without Gyros" and
the associated maneuvers. This breakdown ensures
that the proper amount of time is spent on each
item. Scanning is begun with very few instruments
and, as the hops progress, additional instruments
are added. For clarification, the following defini-
tions and abbreviations are given:

G/H - Gyroscopic Horizon
D/G - Directional Gyro
T/N - Turn Needle
A/D - Air Speed Indicator

Alt. - Altimeter
V/S - Vertical Speed Indicator
I. T. 0. - Instrument Take-off
Introduce - To include explanation, demonstration,

practice, error correction, and more
practice, as needed.

Review - To include practice, error correction,
and more practice, as needed.

Demonstrate - No practice or error correction
involved.

Practice - Practice
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SYLLABUS HOURS HOURS
PERIOD DESCRIPTION FLIGHT BRIEFING

W;iLkn flying the various maneuvers coiled for in
this syllabus, strive for positive control of attitude

and thinking ahead at all times. The take-off
Check-off list will be performed by the student on
all flight and synthetic device periods. The contact

review flights are included once weekly sn that the
student may maintain contact proficiency during

"D" Stage.

D-1 With Gyros 1.25 .50
Dual A. Introduce nose position as shown by G/H.

Introduce Alt. as cross-check for level flight.

B. Introduce wing position as shown by G/H.
Introduce D/G as cross-check for straight flight.

C. Practice straight and level flight.
D. Instructor have student put nose well above,

then well below, horizon and return nose to
horizon, cross-checking with altimeter.

E. Instructor have student bank wings (R&L) and
return wings level, using G/H, cross-checking
with D/G.

Note:

Three (3) instruments only. No climbs or descents.

D-2 With Gyros 1.25 .50
Dual A. Review straight and level flight, using G/H,

D/G, and Alt.
B. Introduce turns, including thumb rule for

rollout.

C. Introduce standard rate turns, using G/H, D/G,

Alt., •nd clock.
D. Introduce turn needle calibration.

E. Introduce Able and Baker pattern.

Without Gyros

A. Introduce nose position as shown by Alt.
B. Introduce wing position as shown by T/N.

C. Practice straight and level flight.
D. Instructor have student put nose above and below

horizon, returning nose to horizon, using Alt.
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SYLLABUS HOURS HOURS
PERIOD DESCRIPTION FLIGHT BRIEFING

D-2 E. Instructor have student bank wings (R&L) and
Dual return wings to level, using T/N.
(Cont'd) F. Introduce "Thumb Rule for Turn Rollouts."

D-3 With Gyros 1.25 .50
Dual A. Review 8nkAr attenm (1 minute lcgs).

B. Demonstrate log of V/S.
C. Introduce straight climbs and glides (power

constant) with A/S as cross-check for nose
position as shown by G/H.

D. Introduce Ball as directional balance indicator
with ruddeo trim demonstration.

E. Introduce Power and Swerve control.
F. Trim demonstration.
G. Introduce level speed changes.
H. Introduce 4 basic transitions.
I. Introduce mild unusual attitudes.

Without Gyros
A. Review straight and level flight.
B. Compass, Clock (turning from and to E and W

only).

D-4 With Gyros 1.25 .50
Dual A. Review level speed changes.

B. Review 4 basic transitions, including standard
rate climbs and glides.

C. introduce power - attitude - airspeed.
D. Introduce 4 constant speed transitions.
E. Introduce DOG Pattern.

Without Gyros
A. Demonstrate use of magnetic compass.
B. Review timed turns to and from any heading.
C. Introduce Able Pattern.
D. Introduce level speed changes,
E. Introduce A/S as nose position indicator.
F. Introduce 4 basic transitions.
G.Review unusual attitudes.
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SYLLABUS HOURS HOURS
PERIOD DESCRIPTION FLIGHT BRIEFING

D-5 With Gyros 1.25 .50
Dual A. Review Advanced Baker and DOG Patterns.

B. Introduce steep turns.
C. Introduce turn pattern.
D. Practice constant speed transitions while in a

stan-ard rote torn.

Without Gyros
A. Review timed turn:
B. Review Able Pattern.
C. Review 4 basic transitions.
D. Introduce 4 constant speed transitions.
E. Introduce DOG Pattern.
F. Review unusual attitudes.

D-6 With Gyros 1.25 .50
Dual A. Review turn pattern.

B. Review 4 basic transitions.
C. Review level speed changes.
D. Introduce OBOE Pattern.
E. Introduce 2 special transitions (climb to fast

cruise, fast cruise to glide).

Without Gyros
A. Review DOG Pattern.
B. Review unusual attitudes.
C. Introduce practical problem.

D-7 With G ros 1.25 .50
Dual A. emonstrate I.T.O.

B. Review TURN Pattern.
C. Review OBOE Pattern.
D. Introduce CHARLIE Pattern.

Without Gyros
A. Review unusual attitudes
B. Review practical problems.
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SYLLABUS HOURS HOURS
PERIOD DESCRIPTION FLIGHT BRIEFING

D-P With Gyros 1.25 .50
Dual A. Demonstrate 1. T. 0.

B. Review TURN Pattern.
C. Review CHARLIE Pattern.

Without Gyros
A. Review unusual attitudes.
B. Review practical problem.

D-9 With Gyros 1.25 .50
Dual A. Demonstrate 1. T. 0.

B. Review TURN Pat-tern
C. Review CHARLIE Pattern.

Without Gyros
A. Review unusual attitudes.
B. Review practical problem.

D-10 With Gyros 1.25 .50
Dual A. Demonstrate I. T.O0.

B. Review TURN Pattern.
C. Review CHARLIE Pattern.

Without Gyros
A. Review unusual attitudes.
B. Review practical problems.

D- 11 Check the following 1.25 .50
Check

With Gyros
A. TURN Pattern.
B. CHARLIE Pattern.

Without Gyros
A. Unusual Attitudes.
B. Practical problem.
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CUATRA Fwm aINDEIt MARGIN
ATJ-13-1 Do NU'T WRIT;- AtwVIF TrHIN LIN"

PAT l4v"y-PPO CNATRA. Pru.ola. Fla

Only maneuvers which have bee-n introduced prior to or on this flight in accordance
with the syllabus shall be graded. Attributes will be graded on every flight. Mark,
shall be awarde-d comparatively on the basis of the expected progress toward the
established standard.

MANEWJEU nit Awp A wwap 4z;;.!q COMMENTS

Cockpit Check i I I
(Chick W)

Level FlightI I I I -----. ,,wlnal

T u r n s . . . . I F 1

Taxiing ______I I I ____)
Take-Off _1" i i us•[ ooaE

Slow Flight.,n o-I It I
Tran sition. __ I I I I
Landing Pattern _ I
Stalls

Spirals .. . .-I

Larding_ ___

S p in .. . . . ... .. . .. .. .--

Emerencicz ....

Approaches . I

X-Wind Landing
Procedure

Headwork _ I i i

Reaction Toward Flt. I I I I
A-. Discipine-- --I I I--I_
Mental Attitude _II____

Cumulative FIt._Totals

Ia•uu Snatu

BASIC PRIMARY-STAGE "A", PRIMARY SOLO
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CNA7AA Tons UNDER MARGCINATJ-lt-2 (Rev. 16 .)
PAT DO NOT WgiTE ABuVE THIS L.INE hafl-CdATta-P&PO-Penwa, F~a.

Only maneuvers which have been Introduced prior to or on this flight in accordance
with the syllabus shall be graded, Attributes will be graded on every flight. Marxi
shall be awarded coinparatively on the basis of the expected progress toward the
r'•tablished standard.

MAUEUV1E UAWnt AUV m I oS COMMILNTS

LT.O. t I
Nose Position .. ... I (Ck Ch)

a Wing 
hoi..

* Transitions

~Stan'rd Rate Tuns I I ICake

1iTurn Patterni r .
* Nose Positiion

SWing Position

A, Transitions

"Timed Turns
A Unusual Attitudes

Practical Problemas

Pattern A 0

Pattern C

PatternBD B D

Headwork i
Air Discipline I
Reaction toward Fit. J
Mental Attitude - J . ..

Total Marks this bopi I . I
Cumulative Fit. TotalI r I

Student . ........ . Clau ight No._

Date .... ._... TraningLD Unit

Instnwtot Sigature -_______

BASIC INSTPRUMENT-STAGE "D", INSTRUMENTS
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ITEM CRITERION CORRELATIONS

STAGE A

Reference can be made to the Stage A objective grading form to ms-

cover the particular items referred tc by number below. The numbers have

been amssgnAd in senwpinem throughnvit the ffnrm.

Page Item rbie p Page Item rbi. p

001 * * 027 .02 .81
002 .04 .92 028 .51 .55
003 * * 3 029 .01 .83

1 004 .03 .88 (Cont'd) 030 .47 .81
005 .32 .80 031 .36 .30
006 .11 .82 032 -. 01 .77
007 * * 033 -. 01 .55
008 *

034 .19 .77
009 .17 .82 035 * *
010 .37 .77 036 .11 .54
011 .34 .66 037 .14 .65
012 .27 .77 038 .27 .56
013 .37 .80 039 .31 .75

2 014 .07 .84 040 .07 .62
015 .42 .&i 041 .49 .75
016 .17 .47 042 .30 .54
017 .02 .34 043 .06 e59
018 .2 .% 4 044 .17 .57
019 .25 .72 045 .05 .59
020 .25 .70 046 .24 .73

047 .13 .49
021 .30 .64 048 e11 .on
022 .26 .62 049 f *

3 023 .36 .62 050 .38 .86
024 .02 .94 051 .32 .69
025 .34 .57 052 .30 .69
026 * * 053 .24 .76

054 .04 .61
.055 .25 .4•9

Item not analyzed since p exceeded .95

D-I



Page Item rbis p Page Item rbis p

100 .20 .81 144 .09 .94

101 -. 17 .94 145 -.11 .73
102 * 1 ii 146 .16 .78

7 103 .13 .92 (Cent' d) 147 .11 .88
104 .00 .81 148 .23 .88
105 .23 .31 149 -.08 .66

106 .24 .61 150 .11 .98
107 -. 07 .61 151 -. 09 .81
108 * * 152 * *

8 109 .22 .80 12 153 .20 .34
110 .33 .60 154 .17 .74
ill .14 .61 155 .13 .87
112 -. 02 .95 156 .24 .77
113 .21 .93 157 .48 .49

158 .34 .68
114 .02 .25

9 115 .26 .62 159 .1k. .50
116 .33 •77 160 .04 .54
117 * * 161 .26 .58

162 .20 .93

118 .14 .90 163 .28 .64
119 .37 .61 164 * *

120 .10 .87 165 .32 .81
121 .36 .76 13 166 -. 04 .48
122 .21 .70 167 .28 .76
123 .45 .61 168 .28 .81
124 .20 .90 169 .20 .33

10 125 .28 .67 170 -. 12 .71
126 .51 .82 171 .31 .64

127 .20 .71
128 .32 .80 172 .0C4 .76
129 .20 .53 173 -. 07 .91
130 .22 .80 174 .16 .62

131 .18 .78 175 .27 .60

132 .28 .55 176 .39 .69
133 .314 .75 1 177 .26 .62178 .23 .51

139 .30 .67 179 .39 .64
140 .35 .88 180 .45 .69

i. 141 .21 .90 181 .24 .53
1 4 182 .17 .49

143 .30 .69 183 .02 .88
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[ago Item rbis p

1F4 .18 ,3o
185 .35 .60
186 .28 .74

14 187
(Cont'd) 188 .21 .90

189 .30 .81
190 .15 .88
191 .32 .71
192 .06 .48
193 .12 .43

260 .18 .72
261 . 1 *
262 .32 .49

15 263 .02 .49
264 .20 .36
265 *
266 -. 14 .92
2u7 .48 .62

268 .17 .91
269 -. 15 .86
270 .21 .52
271 .31 . b8
272 .07 .84
273 .12 .59
274 .06 .68

19 275 .36 .76
276 -. 03 .86
277 .35 .55
278 .21 .86
279 *

28U .18 .88
281 .29 .76
202 .38 .81

283 .49 .15
284 .16 .49

20 285 .33 .24
286 .22 .41
287 .37 .44
2.88 .46 .51
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OBJECTIVE-TYPE GRADING

A-19 CHECK FLIGHT

EXPERIMENTAL FORM

p..pa, .1 I,•

N 'A. At S,' I•IL,-.: _ ik A. " A
T

;KN .Ai' i

STUDENT ORIGINAL CLASS

FLIGHT No DATE UNIT

INSTRUCTOR S SIGNATURE

( cs-,'uc No Nan, 442 O0 01



N'• • idj o m il 16 w Ii i fi ii is 'a'

PRE-FLiGHT AND TAXIING

PIoPO IrCOMMENTS
PLANE
INSPECTION El

Prislp.r I rnwLp.Dr~jr

STARTING
PROC EULJ k L
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PRE-FLIGHT all ,fems or% or e,,uve

CHECK OFF

TAXIING Pfo :pr U v,.," T v-.j F i,

SPEED0

S lurer, Oweconf,ý 4 Tý.o l,•-aIi
DIRECTIONA. P, oprI, S 1,fr-s S 'went

CONTROL

Well R,dot Ab-,pt

BRAKE POWER coord'noa.d B,oks 1,.46
COORDINATION E3

OBEYS COURSE yet. No
RULES OR N
SIGNALMA N

TAKE OFF Proper Improper
CHECK OFF
LIST

PIE FtIGHT & TAMIIN,.j



INITrAL TAKEOFF AND FIELD DEPARTURE
-1"~

POWER To ,IP T .... -h.= OMM',I !Ili
APPLICATION E U

Ve-l Y• uni fu..I,DIRECTIONAL ,.' ,

CONTROL ON

TAKEOFF ROLLo Y.1 (-. (-1.1

4 .. 2" U U..sols

ATTITUDE ON prop., Lo,

TAKEOFF ROLL 
0,

Proper O.fe La.
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JUST AFTER
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POWER Prope•
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AIR DISC IINE
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CLIMBING I

AIRSPEED 1835 90 95 100 10$
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Propet Improper
TAB USE

W ell U• s.-0 a'
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INITIAL TAKEOFF AND FlI•'D fi AHiUMi



STANDARD FIELD ENTRY

ALTITUDE f ; ICOM ENTS
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AIRSPEED L L I L

,n ,rcle $10 115 120 125 130
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500' PATTERN TOU(C -A & GO LANDINGS
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500' PATTERN TOUCH & GO LANDINGS
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500- PATTERN TOUCH & GO LANDINGS

P'.Pof Nhwr Logu MANNER OF TOiJ(HDOWN
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L3 g iG y 10 __ _____

AIRSflE U 3 Pt Hord 3 Pt Wheel$

ALTITULA 400 4U0 500 0 fE3 I.
NO Yore

TRACK 1 3
"r)OWNWINA) J t r Impu

BEGINS Abte- 0,!, tagsN_ L
APPROA(H TOUL P4 3
TURN !fWN

4 -jW IAII 0 POINT ON

APPROACH bown I I RUNWAi
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OF E
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AWAY DICK 0 13
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PATTERN
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LOW ALTITUPE EMERGENCIES

A'JSPEED C OMpA[ 0 NT
CONTROL

Sale

USE OF LANDING
GEAR

Iproper

PROP TO

LOW PITCH

*6

N-u

FULL FLAPS
WHEN NEEDED

Y04

Pao

SEQUENCE OF
ABOVE ITEMS

"Prop.'

Improper

rLANNING,

Good

LOW ALT11TOUD EMEIGiNCIIES



STEEP TURNS

ANGLE Or BANK l Mum COMMENTS

45 , 5

45, ' 10

ALTITUDE
CONTROL

-100 ti. "200

otdg 200

USE O powtr

ROLLOUT ON
HEADING

203

.. ,o QTURN

STEEP TUEN$



SLOW FLIGHT

ALTITUDE I1' 2nd COMMENTS
CONTRNOL

11u00 0

DIRECTIONAL
CONTROL

n.Ih.n ,

" " V* "10"

'.,r 10'

USE OF
POWER

WHEELS AND
FLAPS

proper

SLOW !LIGHT



STALLS

YPt Oi F ',TAiL COMMENTSA( R(OKAT IC ',''
CHE(K OFF "

I2 "'

ENTRY

RECOGNITION Io,

Lo,. QQQ n

RECOVERY Po0,0p,

Decreco n
Angle of

ALTITUDE
CONTROL t. Lou

DIRECTIONAL
CONTROL Do,,

STALLS



SPINS

-ENTRY ] TRIAL 21,d TIlALI P'opor Inproper peope, Iproper

ROTATION AUDDR RUDDER
T,,9I N iot Fuji Full Thro Not Full

USE OF

UUVIN• .L,.STICK
ROTATION us-Q Useot

Pull Sock Not F.ll A,10ro0 fu.A Sock No' Full Arikd ot

U 131
R[ ;VQ RY RUDDER I UDDEI

Full Thio Pull Full Tkrao Not Full

USE Of
CONTROLS
tia S71Crki STICK

RECOVERY U St Us*$

p~oso * "04.10M A-110sn P00.1-9 0461, 11 Ae,tor an
_ _3 0

TIMING OF O.d.' Ian ou0 !Drop*d SO dM. R•Oa.o e sO d

STICK AND O

RUDDEI USE_ 
_ 0

NEUTRALI. Proper EarIl Late Propow Eorl t Ltoa
ZATION Of_ _ ,•'0 0 0_.0
CONTROLS 1 3 3 - 3
RETURN TO s$moth Abipl Iso• S.muA Ab'upf SUow

LEVEL _ _ 0 0
FLIGHT 3 1.

P INPro"#, 
lmpePo. mpropfr

MAPLICATIOt..

SEQUENCE Proper Improp.e Proper Improper

OF PoOP
& THSOT7LS

SPINS



HIGH ALTITUDE EMERGENCIES

Proper Improper COMMENTS

TRAN5ITION
TO GLIDE

yes No

CHANGES GAS
SELECTOR

PICKS FILD No apparent

LANDING Good F10r Pool selet( on

SELECTED 0 0

Is. No

PROP TO

LOW PITCH

GLIDING A S
85 9 95 1003 105

USES CHECK Ye Wo
POINTS IF
AP-PLICABLE

Vs. Na

CLEARS ENGINE
EVERY 1000 FT

WHEELS DOWN
AT 1200 FT
OIF LANDING AT
AUTHORIZED FIELD;

POSITION GCo04 ffa Pow

AT 1000 FT.
ALTITUDE

VOICE REPORT
IF NECESSARY P Per.p Imt 1591

LANDING CHECK-
OFF LIST AND
WHEELS DOWN

114H ALTITUDE EMERGENCIES
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STANDARD FIELD ENTRY

ALTITUDE f t COMMENTS
.. n circle So00 900 1000 1100 1200

AIRSPEED I ., * , Lt
-in circle: 110 Its 120 125 130

TRaACtolofi Proper Wiiglip

ýin circle
I-prOpol , Trck m, C,,cle

NM I POSITION DOWN TO 500 CIIC,

SELECTS 
y

BEST TANK

DISTANCE AT prop. W-do of CIoe

No 2 POSITION

Profw Improper
POWER RETARD

& WHEELS DOWN

CONTROL DURING G Ob.(e%
TRANSITION D,'.e Cke W'd,

Track

ALTITUDE UNTIL
REACHING GLIDING 50 90 000 1100 1200
AIRSPEED

LOWERS 'I FLAP 5 0 7C3 Soo 600 700 I00 e•O

feoly ;ofsee Ofte ge
VOICE REPORT Pofp. L %%of* loom"
LANDING X-O0
LIST 

1

AIRSPEED IN I I I
LETDOWN 90 35 100 105

TRANSITION AT 300

ALTITUDE .4 450 500 350 600

SI I Ij '
AIRSPEED so as 90 95 too

STANDAkO FIILD ENIRN
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500W PArTERN TOUCH & GO LANDINGS

TRAFFIC Ptaper Shp', Ltong MANNER OF TOUCHDOWN
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REPORT I3 E l
-WHE•LS

OWNI IAIGNM NT
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TURN TOUCN P.,U I '

,,4 StOw IASI b POINT ON
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ENTIRE
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500" PATTERN TOUCH & GO LANDINGS

Proop.e Short Lao^U MANNER OF TOur HDwWr"

INTFRVAL D0,

REPORT 0 EWHEFfS.. .
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AlICINME NT
DOWNWIND I I kI k AIGMN

LEG sO o 5 90 95 100
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ALTITUDE 400 450 300 550 600 0 0
_______ ________________No e
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500' PATTERN TOUCH & GO LANDINGaS

T AIC Alfp. Fh~ LaC MANNER~ OF TOUCHDOWN
INTERVA1 Q I 3.
VOICE Yos No -TAK Srih r4" cr~fn

R EPORT D I3

-WHEELS
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DESCENT
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500' PATTERN TOUCH 9 GO LANDINGS

14AFC POP~o Sht to-to MANNER OF TOUCHDOWN

REPORT
WHEELS 

01

Siragih Crobbqd

CJOWNWINID womi I I i m

AIRSPEED 3Py Hard 3 Pi Wheels

ALT17UOF 4W0 450 500 550 600 L. L..
PO5~e~ PP~i~ Wd BOULNCE

D0W NWINO 
1

0 1cspic.1011 PrperImprop.f

SEIS Abeam~ feal, to'@ SOUN(.E

APPROACH 
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TURN TOUCH 3~t 1 3o
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APPROACH 11111111 1 Im RUNWAY 1
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CONTROL P p~et Reot~ OLLOUT

DIS EN Q DIRECTIONiAL Small

APRAH prop*# Imiproper CONTROL. D~~i,

TRACK ROLLOUT
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ENTIRE
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TRAFFIC ENTRY AND PATTERN AT HOME FIELD

AIR DISCIPLINE COMMENTS
ON ENTRY TO Seri. @, at d-gme

RESTRICTED AREA ,tnoI fut9 a 4,, • ,v,,.C i, , i*
TO LET DOWN
POINT L=
SELECTS BEST Cho .k ogn Aa.n.d.., E....

TANK IN.' L-i. ,.
STRAIGHTAWAY I
ZONE

AIRSPEED IN amI
LETDOWN 93 100 105 1o0 s13

600 PATTERN AT 90 KTS.

ALTITUDE * i I I iJ
CONTROL s0 550 600 630 700

AIRSPEED I i
CONTROL dO I5 90 95 100

9 FLAPS IF
GEORGE FLAG
FLYING

REPORTS 0.. .o. ,,gw
CHECK-OFF
LIST 0
TRACKS ACCORDING , -
TO RULES d....'m *b~uI 1 do...'.. ,,o.,

(Prom 10#4omn poai 0t
to fY R aPApprooEhi AT--OM-- ---- ---

TRAFFIC ENTR & PTTERN AT HOME FIELD
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APPROACH AND FINAL LANDING AT HOME FIELD

MANNEI OF TOUCMDOWN

Wiyet No Stigh oDfiftsg Over-corredting

DOWN ANU TRACK I -13
LOCKED

Proper Ip'propw streilgh Craobbd
FLAPS ALIGNMENT [LD 3

SLOW P.1- - FAST IRi d

APP2OACH j I ..--. ATTITUDE IA S -,s -10 .S Py,".,.. ,1 . ,0 s iI5 I laws

CONTIOL -0 N. Ye
OD N--0 OUNC• L

DESCENT [-.[3

APROACH Pro"e Ifo___C. PCRE IWAtrG,

RACK LTIONS FOR

ALTITUDE IN PfII3f Hugh Lou. TOWNCH. F~rat 3.d
STlAIGHT. D'11
AWAY POINT ONS....RUNWAY

AppeOa PUrL IACe IP4O WIND It N1100
|IEN5 34" High Low
111ANSITION '[3 ye STmeO
TO LANDING Li3 STIC RONLU

DIIECTIONAL Se Devuis Swo

ON ROA ANUT 0

APPROACH AND FINAL LANDING AT HOME FIELD



WEATHER CONDITIONS

Vea y AModeroalyv Very

Turbulence Smoolh Rough Rough

I I J 1 i

Clear & M:deroae No visible
Ditinctnes Sharp Hoze Horizon
Q X C:, I Z ;. I I i i I

Degree of cross wind
at cros wind field Velocity -

PLANNING

Sftudin Cpleors lo picn well ahead oa oil times

Somletimel show, poow planning

* Often show% poor planning

COORDINATION

Student generally •ies airplane smoothly in balanced Right

Student sorne.,,,es rough o, out of balanced flight

2Student very rough or grotsly uncoordinated

ALERTNESS FOR OTHER TRAFFIC

Student continually alert, oldom fails to look before turning, etc

Student sometimes lax, but mointains a fairly good lookout.

SStudent dangerously lox. keeps heod In cockpit, often foils to look
before turning. etc.



USE Of TRIiM TABS THROUGHOUT HOP

Cw,,.isln proper use of tabs.

Sliighily improper use of tabs

INITIATIVE IN MINOR EMERGENCIES
(such' as taking %woveoff, oddingi power when neected, etci

Unmbterved Fi

Good poor

EMvOTIONAL TENSION

Siodqri? s~vern ole,? and oft~n',v* w.Wbow, norwousiak*U

Student sverwa tent. or merv-ows bwl this does not lioriousIy nferleirw

Siujd~mr tent* and wyous lI tohe point o~f iftietfering -41.tfh has 14lying

AIRSiCKNESS

Student ýdd no? gel lack

Student go', tick

To bo miarked only J ilvdonl A.,, a do-vi, chiahr

DO YOU RECOMMEND EXTRATIME?

yes

No



PREDICTION OF SUBSEQUENT PASS OR FAIL

Student will, in all probability, be succesisful in gctting wings

Student a borderline coian

Student will, in all probobility, not be bucceSsful in getong wings


